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Experiments 0n the Indian Magnetic Sand; by M. Muſ- 
chenbroek. Philoſophical Tranſactions Ne 432. p. 297. 
HE Indian ſand, which is brought to Holland, is 1 

TZ3 faid to be chiefly gather'd upon the ſea-ſhore in 
Ts Perſia; after which it is boil'd in water, to free 

ic of its ſaltneſs; and after this it becomes a black 

ESD C0100 8 conſiſting of grains of different bigneſs; 
ſome of which have a very rough ſurface, and others one 

part of their ſurface ſomething rough, and the other very 

ſhining : Their figure is very irregular, like grains of com- 
mon ſand; only this Indian ſand is ſmaller. Theſe little ( 

lumps have neither taſte nor ſmell, and are friable ; fo as to 0 

be eafily reduced to a very ſubtile powder. It has ſome 

parts, which are ſtrongly attracted by the loadſtone; and 

others ſo very unactive, as ſcarcely to . to be magnetical: ' 4 

The blackeſt are the ſtrongeſt, but the unactive ones are | 

more ſhining, and inclining to the colour of lead; theſe are 

in the greateſt quantity ; and from them the others are got out 

by a loadſtone, The ingenious Miontenus has ſeveral ways 

examin'd ſuch a kind of ſand, which is brought from FOR 
þ 2 | and 
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and deſcribed it in Phil. Tranſ. Ne 197. M. Muſcbenbroek 


examin'd the Iadian land another way; of which he gave 


an account in his Phyſical Diſſertations, p. 127. But a 


great deal ſtill remain'd to be confidered; and as there is a 


great deal more of this ſubſtance of the lazy or unactive than 
of the active or magnetic ſort; it was proper to try, whether 
a magnetic virtue might not be excited or increas d in all ot 


it; and after a few trials he found the thing ſucceed. He 


ſuſpected that there might perhaps be too great a quantity of 
ſulphur adhering to the ſand, to ſuffer it to be turned into 


any metalline regulus by a long continuance in the fire; he 


therefore, toaſted it in an open crucible for two hours with 
half the quantity of pot-aſh ; he afterwards waſh'd away the 
ſalt with water, and the ſand remain'd much blacker than 
before, of which he found more than a quarter endued with 
a greater magnetic force. M. Myſchenbroek does not ſeruple 
to attribute this virtue to the ſalt; becauſe tho' the action of 
the fire alone does increaſe the force of the ſand; yet it does 
not give it near ſo much attractive force. . - 

And becauſe common black ſoap is made of oil boil'd with 
a lixivium of pot-aſh, he had a mind to try whether ſoap 
might not do more than ſalt alone in exciting the virtue in the 
ſand: So he mix'd the ſand with an equal quantity of ſoap, 
which he firſt expoſed to a gentle fire in an open crucible, to 
dry up the ſoap which ſwells very much; then the fire was 
heightened for 4 of an hour, the oily ſubſtance entirely con- 
ſumed, and the matter in the crucible ſtrongly fir'd: Then 
afterwards boiling it in water, and waſhing it well, he ob- 
tain'd a black ſand, which was all endu'd with a vigorous 
attracting force. Pleas'd with this ſucceſs, he had a mind to 
try whether he could excite a greater force in it: Wherefore 
he again roaſted it with black ſoap as before, and even a 
third time; but no addition was thereby made to its virtue: 
He found that keeping it too long in the fire is as prejudicial 


as keeping it too ſhort a time; between half an hour and an 


hour ſeem'd to him the moſt proper ſpace of time. 
He afterwards added to the black ſoap half the quantity of 
ſalt of tartar, mixing therewith an equal quantity of jand 


.- which, when expos'd in a crucible to a reverberatory fire for 


2 of an hour, he waſh'd in water; and then ſo conſiderable 


was the virtue of the ſand, that if it did not exceed the 
former, it at leaſt was equal to it. | | 


And 


| penetrated into the knowledge of this matter, 
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And becauſe he had obſerv'd the oilineſs of the ſoap to 
conduce much to excite the virtue in the ſand; he mixt 


| beef-tallow with an equal quantity of ſand, and having 


cloſed the crucible very well, he expos'd the whole maſs to 
a reverberitory fire for two hours; whereby the ſand became 
much blacker, and receiv'd a great deal of attractive virtue: 
But that ſand, which was burned two hours with an equal 
uantity of pitch, became more active, as alſo very black, 
ſubtile, and very little ſhining : But when it was expos'd a 
longer time in the ſame crucible, he obſerv'd it to be weaker; 
as alſo when it was in the crucible with the pitch, but 4 o 
an hour, it ſcarce acquir'd any virtue: So that there muſt be 
a determined action of fire to raiſe the virtue in the ſand. 
Yet he could not excite a greater virtue in the ſand than by 
the following means ; viz. mixing the ſand in the crucible 
with equal parts of roſin, pitch, frankincenſe, and rape-oil, 
and expoſing it to a reverberatory fite for an hour, having 
firſt clos'd up the crucible well, Between the black coals of 
the oily matter, there ſticks a very black ſand, which leaps 
up ſwiftly to the loadſtone, as ſoon as it is brought near it. 
Then he confidered whether the ſand did not acquire the 
greateſt force, as it came nearer to the nature of ſteel, by 
burning it with the above-mentioned bodies; and ſuſpecting 
this, in order to try it, he put it among ſuch bodies as turn 
iron into ſteel, according to the operations deſcrib'd by that 
great Experimenter M. Reaumur, in that excellent book, 
entituled, The Art of turning Iron into Steel. He, there- 
fore, took three parts of ſand, two uu of chimney foot, 
and of ſea-ſalt, powder'd charcoal, and aſhes, one part each, 
Having accurately mixed all theſe bodies . they 
were expos'd for ſix hours in a cloſe crucible to a ſtrong fire; 
and then the whole maſs was boil'd and waſh'd in water, then 
dried, and fo receiv'd a great deal of attracting force: but 
it was not near ſo active as that prepar'd with ſoap, or in the 


manner laſt deſcribed. 


M. Muſchenbroek conjectured at firſt, that this ſand is 


| 4 | 
3 magnet, or ſubtile powder of it, which, when 
it is grown up into a greater lump, forms the common load- 


ſtones: But when he found by experience that common 
loadſtones expos'd to the fire, according ro fome of the 
methods above-mentioned, did rather loſe of their force than 
gain, he alter'd his opinion, and owns that he has not hitherto 


W hat- 
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Whatever it be, it is certain that there are ſeveral kinds of 


this ſand, brought from different countries of the earth : For, 
it is brought from Perſia; and ſome from Virginia: There is 


another ſort in Taly, common enough at Leghorn : And this 
laſt is naturally very attractive: There are two ſorts found in 
the Eber, a river of Haſſia ; of which one reſembles the Ta- 
lian, and the other conſiſts of large grains, almoſt as big as 
hemp · ſeed, but ſcarce having any virtue. 5 1 

M. Muſchenbroek had, beſides, a very vigorous ſort, which 
he is told was got near old Raguſa in Dalmatia. The ſeveral 
kinds of this ſand are unknown, which time and the diligent 
obſervations of philoſophers muſt hereafter ſhew. 


Some Obſervations made in London; by My. George Gra- 
ham; and at Black- river in Jamaica; by Mr. Colin 
Campbell, about the going of a Clock; in order to deter- 
mine the difference between the lengths of Iſochrona! Pen- 
dulums in rhoſe Places; and communicated by Mr. Brad- 
ley. Phil. Tranſ. N' 432. p. 302. 7 


H O' it be upwards of 60 years, ſince M. Richer firſt diſ- 
cover ' d, that pendulum's of the ſame length do not per- 

form their vibrations in equal times in different latitudes; and 
tho' ſeveral experiments, fince made in different parts of the 
earth, concur to prove, that pendulum's ſwinging ſeconds are in 
general ſhorter as we approach the equator: Yet what the real 
difference is between their lengths in different latitudes, does not 
ſeem to have been determin'd with ſufficient exactneſs by the 
obſervations that have hitherto been communicated to the pub- 
lic; as may be gather'd from the 2zoth. propofition of the third 
book of Sir [/aac Newton's Principia, where they are com- 
par'd as well with each other, as with the theory of that illu- 
ſtrious author. It were, therefore, to be wiſh'd that more of 
this kind of experiments could be made with greater accuracy in 
proper places, by ſuch perſons as have ſufficieut {kill and oppor- 
tunities to do it; that we might thereby be enabled to judge 
with more cerrainty concerning the true figure of the earth, and 
the nature of its conſtituent parts. 5 8 8 
As an inducement to ſuch as may have it in their power to 
put the like again into practice, here follous an account of a 
very curious experiment of this ſort, made in Jamaica by 
Mr. Campbell: His clock, which was made by the ingenious 
Mr. Graham, was ſo carefully contriv'd, that its pendulum might 


at pleature be reduced to the fame length, whenever there 


ſhould 


; by 
10us 
light 
here 
ould 
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ſhould be occaſion to remove the clock from one place, and ſet 
it up in another. | 

This clock, being chiefly defigned for aſtronomical obſerva- 
tions, had no ſtriking part, and its pendulum was adjuſted to 
ſuch a length, that in London it vibrated ſeconds of ſidereal, 
and not ſolar, time. When it was finiſh'd, Mr. Graham fix'd 
it up in a room, fituated backward from the ſtreet, and on the 
northſide of his houſe to prevent its being diſturbed by coaches, 
or other carriages that pais'd thro the ſtreets, and that it might 
be as little affected by the ſun as poſtble, Having ſet it going, 
he compared it with the tranſits of the ſtar lucida aquilæ over 
the meridian, which paſs d Y Ho 


Days 1 

| 2othat 8 59 15 

125 e 

33 N ⁹ w 77 
Nr 8 at 8 = 22 by the clock. 

73128 at 8 59 25+ | 
29 . at 8 59 26 
„ 37 


Hence it appears that the clock gained 12 ſeconds in 10 ap- 
parent revolutions of the ſtar. | | 

In order to eſtimate how much the pendulum may be length- 
ened by greater degrees of heat, or how much flower the clock 
would go on that account, when remov'd into a warmer climate, 
a thermometer was fixed by the fide of it; and between the 
hours of 10 and 11 o'clock in the morning, and at night, no- 
tic? was taken at what height the ſpirits ſtood, and the mean 
height for each day was as follows. 


Days Therm. 


421 32 + Diviſions. 
22 30% 
23 avs 
124 275 
Avguſt J 25 285 
1751 426 25S: 
27 277 
28 27 4 
29 379 
30 272 
2 7 


Hence 
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Hence the mean height for all theſe days was about 28 4 
diviſions. 5 „ „ 
The clock- weight, that keeps the pendulum in motion, is 
12 10. 10 4 0%. and is to be wound up once a month. The 
weight of the pendulum itſelf is 19 pounds; and (during the 


time that the clock was compar'd with the tranſits of the ſtar) 


it vibrated each way from the perpendicular 1® 45'. The mag- 


nitude of the vibrations was eſtimated by means of a braſs arch, 


which was fixed juſt under the lower end of the rod of the 
pendulum, and divided into degrees, Oc. | 

Auguſt 31, Mr. Grabam took off the weight belonging to 
the clock, and hung on another of 616. 3 o. and with this 
weight the pendulum vibrated only 1* 15' on each fide ; and 
the clock went x ſecond and 4 flower in 24 hours, than when its 
own weight of 12 16. 10 + o. was hung on. 5 

This experiment ſhews that a ſmall difference in the arcs, 


dieſcribed by the pendulum, or a ſmall alteration in the weight 


that keeps it in motion, will cauſe no great difference in the du- 
rat ion of the vibrations; and therefore a little alteration in the 
tenacity of the oil upon the pivots, or in the foulneſs of the 
clock, will not cauſe it to accelerate, or retard ,its motion ſenſi- 
bly : From whence we may conclude, that whatever difference 
there (hall appear to be, between the going of the clock at 
London and in Jamaica, it muſt be entirely owing to the length- 
ning of the pendulum by heat, and the diminution of the — 
of gtavity upon it. : l 

Mr. Graham ſent very full directions to Mr. Campbell, de- 
ſcribing in what manner the clock was to be fixed up, and how 
the pendulum might be reduced exactly to the fame ſtate as it 
was when in England; but no intimation was given concerning 
the going of the clock, that the experiment might be made 
with all poſſible care, and without any byaſs or prejudice in fa- 
your of any hypotheſis, or former obſervations. : 

In July 1732 we receiv'd an account of the ſucceſs of the 
experiment by the hands of Mr. Joſeph Harris, who was pre- 
ſent at the making of it in Jamaica; and who brought over 
with him the original journal of the obſervations of the tranſits 
of 2 ſtars, (viz. Sirius and gj Canis majorss) over the meridian, 
compared with the clock, after it was fixed up.in Jamaica, as 
Mr. Grabam had directed; together with the height of the 
ſpirits of the atorefaid thermometer, on the ſeveral days of 


_ * obſervation, 


The 
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The chief of thoſe obſervations are contain'd in the followi 
table; the firſt column ſhews the day of the 2 — 8 


3 cond the yame of the ſtar, and the time hy the clock of its ob- 
The ſerved tranſit over the meridian; the third W the * wn 
; the the day, when the thermometer was obſerv'd, together with the 
ftar) height of the ſpirits at thoſe hours ; the morning hours being 
wand, denoted by the letter A, and thoſe of the afternoon by the let- 
{2 ter P. VNN | | 
; the | 3 5 | 2 
1 25 4 2 5 8 "Þþ 2 H 8 
g to 20% Time of |. «| [ro 2288. Timer e E 
Sis 73% Tr = * 732 Trani. E E 8 
and 1 TRE 1 In — 
en its 75 e 5 Bf h I Feb. s 11 39 of 91A 177 
| 3 |8 11 59 5o[i0FA 143]| 2 | 12 1231/2 P 9 
arcs, [a 12 22 14] 9zP 11 2 - 5 P 6 
Fe * 24 | Cloudy. II4A 154 | TY x 8z 
> this 25 6 II 55 40 84A 1771 33 11 36 53] 844A 19 
the a 12 18 4| 93P 11+ TZ 
ſenſi-⸗ 26 j3 11 53 35} 8 A 20 3 10. © 
rence 4 12 16 oo| 2 P 82] +4 [3 11 34 46] 6zA 18 
1 1 . 9 P 10 44 11 57 n 97 
gth- 27 [3 11 51 31] 7 A 174 2 8 
force 4 12 13 55|2 P 5 5 6 11 32 40 72A 194 
de 7 « II 55 5 3b 6 
bow 28 13 11 49 260 7 A 20 — . = 
ai [#2221 51j2P 11 6 11: 30 351 7 A 187 
ning BL 2s, 10 P 12 4 Cloudy. | 4 P 7+ 
nade 29 [6 11 47 22] 63A 19 | 8zP_ 8 
n fa- « 12 94663 P 9 7 [4 11 28 31] 7 A 20+ 
2 85 5 9 P 114 & II 50 5502 12 
" the ; 7 A 204 1 2 E 
pre- 30 | Cloudy, 4 P 7 8 6 Cloudy. 64A 21+ 
a 2: IG OY 2 11 48 50 8#P 8; 
lian, 31 [8 73 43 12 7 A 20 {| 9 | 11 24 20] 934 14 
a, as 4 12 5 3719 P 84 |< 11.46 44|85P 8 
- "the Feb. |3 11 41 8#jro A 181 10 (g 11 22124 73A 16 
ys of t j« 12 3 23417 #26 E 11 44 37/112 A 10 
1 5 345 33 
| 1 8:P 6 
The Noi. B | Canis 
<5 £ 


X 


/ 


— ——ͥ — —E4Ü＋ äl — —— —— - 


15 | Clouds, 9 A 18 | 
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FEE Time of Ther- || _ BE Time ef zer 
2732/55 Tee d ae, z Tae de 
Feb. [3 11 20 6 74A 16 Feb. |3 Cloudy. | 8 A 14 
11 ſe 11 42 3oſi2 94/16 fa 11 32 4| 8 Wk 
2 . — 82 53 17 6 „„ © ++ Hl j 
12 j3 11 18 ojI0 A 171 a IT 29 591 8 P 64 
* 11 40 24/12 13 || 6 11 5 29 Se 
| 8.P 34 18 4 IT 27 531.2 LES 


3 YT 4 P | 8 during this 
4 — —— interval, vibrated about 1? 
OM 2 17.46 10] 2 f b each way from the per- 


8 P 180 | CT 


w_— 
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OD k 
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T he tranſits of the ſtars over the meridian were obſerved 
with a teleſcope, fixt at right angles to an horizontal axis, 
whoſe ends lay exactly eaſt and weſt; by the turning of which 
axis, the line of coll imation of the teleſcope was conſtantly di- 
rected in the plane of tbe meridian. This inſtrument was 
daily adjuſted to a mark, fixt in the meridian; and in the jour- 
nal, between the ſecond and third of February, the following 
rematk was made. . oh 7 8 

N. B. This day was hotter than uſual, as appears by the 
thermometer; and the tranſit inſtrument had loſt the level a lit- 
tle; but after we had adjuſted it, it pointed exactly to our me- 
ridian mark; and therefore we are at a loſs for the cauſe of this 
difference in the clock. 11 1 


Prom the foregoing table it appeats, that the clock loſt 54 


21” in 26 revolutions of the ſtars; that is, about 2. 5 and + 


in one revolution ; the difference from this medium ſomewhat 


varying upon account of a greater or leſs degree of heat on dit- 
ferent days. a | 1 
The mean of all the obſerved heights of the thermometer 
from Jan. 26, to Feb. 18, was about 12 divifions and 2: 
Therefore, the difference between the mean heights of the ther- 
mometer at Jamaica and London, during the intervals of the 


reſpective obſervations, was 15 divifions and 3; the ſpirit 


85 and- 
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ſtanding ſo much higher in Jamaica, becauſe of the greater 


heat in that 


That we might be able to judge, how much the different 
degrees of heat, correſponding to any number of diviſons 
upon this thermometer would cauſe the clock to go ſlower, 
by lengthening, its pendulum, Mr. Graham took notice of 
the loweſt point, to which the Apis Jag at London in 
the winter 1931, and the greateſt height, to which they roſe 
in the following ſummer ; and comparing. the motion of the 
ſpirits in this thermometer, with the alterations in another 
made with quickfilver, which he had for, ſome years made 
uſe of; he concluded that at London the ſpirits. in this ther+ 
mometer would ſtand (one year with another) about 60 
divifions higher in ſummer than in winter... | 

By ſeverab years experience: he ikewiſe, found, that his 
clocks (of the ſame. ſort with, Mr. Campbells) when expos'd, 
as uſual, to the different degrees of heat and cold of our 
35 do not vary in their motion above 25 or 30 ſeconds 
ina day | 155 | "= 


* 
=_ 


From theſe , obfervations and experiments we may, there- 


« 


fore, reaſonably conclude, that ſuffictent allowance will be 


made for the lengthening of the . pendulum by heat, if we 
ſuppoſe the clock upon that account to go one ſecond in a 
day ſlower, when the ſpirits of this thermometer ſtaad two 
divifions higher, and in the ſame proportion for other heights. 
Admitting then that the mean height of the thermometer, 
while the clock was compar'd with the ſtars at Jamaica, ex- 
ceeded that at London between 15 and 20 diviſions; if we 
allow eight or nine ſeconds, upon that account, the remain- 
ing difference muſt be entirely owing to the difference of the 
force of gravity in the two places. | : 
Upon comparing the obſervations, it appears, that in one 
apparent revolution of the ſtars, the clock went 2' 64 and 2 
ſhower in Jamaica than at. London; deducting. therefore, 
8 and 2, on account of the greater heat in Jamaica, there 
remains a difference of 1' 58/, which muſt neceſſarily ariſe 
from the diminution of gravity, 'in the place neareſt the 
equatar. oe {?] „„ | 


Mr. Bradley has allow'd the clock to have loſt ſomewhat 


more on account of the difference of heat than the mean 


heights of the thermometer may ſeem to require, upon 2 
ſuppoſition, that the total heat of the days, compared with 


the cold of the nights, bears a greater proportion 1n 7 
8 | B 2 — — _— 
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than London; but if that ſuppoſition be not admitted; then 
rhe clock in Jamaica muſt have gone rather more than 1 58! 
in a day flower than in England. | EET, 

Mr. Campbell's obſervations were made at Black- river in 
18* MN. Lat. Now if. we ſuppoſe with Sir Jaac Newton, that 
the difference in the going of the clock is owing to the 
greater elevation of the parts of the earth towards the equa- 


tor, it will follow from theſe obſervations, and what is de- 


liver'd by him in Prop. 20. of the third book of his Principia, 


that the equatorial diameter is to the polar as 190 to 189; 
the difference between them being 41 miles and ; which is 
ſomewhat greater than what Sir Jaac Newton bad computed 
from his theory, upon the ſuppofition of an uniform denfity 
in all the parts of the earth. | | 

Without entering into the diſpute about the figure of the 
earth, Mr. Bradley at preſent ſuppoſes with Sir [/aac Newton, 


that the increaſe of gravity, as we recede from the equator, 
is nearly as the ſquare of the fine of the latitude, and that the 


difference in the length of pendulums 1s proportional to the 
angmentation or diminution of gravity. Upon theſe ſuppo- 
fitions Mr. Bradley collects from the above-mentioned ob- 
ſervations, that if the length of a ſimple pendulum (that 


ſwings ſeconds at London, be 39.126 Engliſßh inches, the 


length of one at the equator would be 39.00, and at the poles 
39.206. And (abſtracting from the alteration on account of 
different degrees of heat) a pendulum clock, that would go 
true time under the equator, will gain 3” 48) and 5 in a day 
at the poles: But the number of ſeconds, which it would 


gain in any other latitude, would be to 3“ 48 and & nearly, 


as the ſquare of the ſine of that latitude, to the ſquare of the 
radius: Whence it follows, that the number of ſeconds a 
clock will lofe ina day, upon its removal to a place nearer 
the equator, will be to 3“ 48” and & nearly, as the difference 
between the ſquares of the fines of the latitudes of the two 
places, to the ſquare of the radius. Thus the difference of 
the ſquares of 


radius, as 118 to 228 and &, the clock will go 1' 589 in a 
day {lower at Hack river than at London, as was found by 

obſervation. | £ 
It may be hoped, that Mr. Can pbell's ſucceſs in this ex- 
periment, and the little trouble there 1s in making it, will. 
induce thoſe gentlemen who may hereafter 1 
ClOCRS 


the fines of 51 and + and 189, the lati- 
tudes of London and Black. river, being to the ſquare of the 


mn mM % -A >> © fo wa fu wo: rt © jy, Wie or: Hand e fo fg rt 6A LD G 


an „ „ „ ee fa, Poet band 


eee 


a: 0 


0 (0 5 
0 N F . 


r 


2 


ROYAL SOCIETY. 13 


clocks into diſtant countries, to attempt a repetition of it 
after his manner; that is, by 7 or reſtoring the pen- 
dulum's of their clocks to the ſame length in the different 
places, and carefully comparing them with the heavens; 
and at the ſame time tak ing notice of the different degrees of 
heat, by means of a thermometer. From a variety of ſuch 
experiments we ſhould be enabled to determine how far 
Sir 1/aac Newton's theory is conformable to truth, with 
much greater certainty than from thoſe trials which are 
made by actually meaſuring the lengths of ſimple pendu- 
lum's ;- becauſe a difference of one hundredth part of an 


inch, in the length of a pendulum, correſponds to 11 ſeconds 


in a day: And it being caſy to obſerve how much a clock 

gains or loſes in a day, even to a ſingle ſecond. It is certain, 

that by means of a clock, compared in the manner above- 
mentioned, we may diſtinguiſh a difference (in the lengths of 
iſochronal pendulum's) of one thouſandth part of an inch or 

leſs; whereas it will be ſcarce poſſible ro meaſure their true 

lengths, without being liable to a greater error than that. 

Beſides, by taking notice how much a clock gains or loſes, 

upon the falling or riſing of a thermometer, we can better 

allow for the different degrees of heat in this, than in the 

other method of making the experiment, by actual meaſure- 

ment; fince it may not be eaſy to determine how much the 
meaſure itſelf, which we make uſe of, will be lengthened by 

different degrees of heat. | 

For theſe reaſons Mr. Bradley reckons Mr. Campbell's ex- 

periment to be the moſt accurate of all that have hitherto 

been made, and propereſt to determine the difference of the 
gravity of bodies in different latitudes ; and therefore he ſub- 
joins a table he computed from it, that contains the differ- 
rence of the length of a ſimple pendulum, ſwinging ſeconds 
at the equator, and at every fifth degree of Jatitude, together 
with the numberof ſeconds that a clock would pain in a day, 


in thoſe ſeveral latitudes, ſuppoſing it went true when under 


the equator; by means of which any one may readily com- 
pare other the like obſervations with his; and thereby diſco- 
ver whether the alteration of gravity in all places be uniform, 
and agreeable to the rule laid down by Sir J/aac Newton or 


I , 
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The |The difference Seconds II he difference Second 
Lat. ſof the length of gained] [The | [ofthe length of gained 
of ſthe pendulum by a Lat. the pendulum by a 
the [in parts of an ſclock in] ſof theſin parts of anjclock in 


Place. Enzliſ inch, [1 day. place. Engliſh inch. Ii day. 
Deg. e Inch. Seconds Deg.. 5 Inch. I Seconds 
5 | {0.0016 | 1. | 5o | o.1212 134. 0 
10 | 0.0062 6.9 | 55 þ 0.1386 153. 2 
75 5þ 0.0138 13.3 60 4 o. 1549 171. 2 
20 | 0.0246 46. | | 65 [o. 1696 187. 5 
25 0 o. 0369 } 40. 8 1 70 By O. 1824 432 201. 6 ; 
30 I O. 0516 % 57. 1 | 75 $24 0. 1927 \. 2 3.0 
35 | 0.0679 75. 180 [c. 2003 221.4 
40 | 0.0853 [24 3:4 | 85.4. 0. 2030 226. 5: 
45 | 0. 1033 1114.1 | | 90 1 d. 2065 228. 3 


Conjectures on the charming or faſcinating Power of the 
Rattle ſnake, grounded on credible Accounts, Experiments 
and Obſervations; by Sir Hans Sloane. Phil. Tranſ.- 
Ne 433. p- 321. . | | | 15 | 


S to rattle-ſnakes, it is univerſally agreed on, that by: 


A keeping their eyes fixed on any ſmall animal, as a fquir- 
rel, bird or the like, tho” ficting on the branch of a tree at 
4 conſiderable: height, it ſhall, by ſuch ſtedfaſt or earneſt 
looking thereon, be made to fall dead into their moutbs. 

Sir Hans had a rattle-ſnake given him, which had been 
ſent alive in a box with fome gravel from Virginia; it had 
liv'd three months without any ſuſtenance and had in that 
time caſt its outer coat or extwvie, which was found amongſt: 
the gravel. | 120 

Captain Hall, a very underſtanding and obſervant perſon, 
who bad liv'd ſeveral years in Virginia, ventur'd to take the 
ſnake out of the box; notwithſtanding that the poiſon from 
its bite is almoſt preſent death: For, he gave an inſtance of 
a perſon bitten, who was found dead at the return of a meſ- 
ſenger going to the next houſe to fetch a remedy, tho' he 
was not gone above half an hour: Nay, ſo certain are the 
mortal effects of this poiſon, that ſometimes the waiting till 
an iron can be heated, in order to burn the wound, is ſaid to 
have prov'd fatal : He therefore thought the ſafeſt way was 
immediately to cut out the part where the wound was made: 


4 
* 


For, 
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For, he hail ſeen ſeveral, who carried theſe hollow ſcars 
about them, as marks of the narrow eſcape they had had, and 
they never felt any inconventence afterwards, | 

Tho' providence hath produced a creature ſo terrible to 
other animals; yet it ſeems to have provided it with the 
rattle at itstail, that the noiſe thereof may give them warning 
to get out of its way. [hee © TOS 2 

An experiment was tried before ſeveral phyficians in the 
garden belonging to the College in London: The Captain, by 
keeping the head faſt with a forked ſtick, and making a 
nooſe, which he put about the tail of the, ſnake, tied it faſt 
to the end of another ſtick, with which he took the ſnake out 
and laid him upon the graſs-plat. Then a dog being made to 
tread upon him, he bit the dog, who thereupon howl'd very 
bitterly, and went away ſome few yards from the ſnake : 
But in about a minute of time he grew paralytic in the hinder 
legs, as dogs do who have the gorra deſcendens tied: He 
| died in leſs than three minutes, as is related by Mr. Ranby 
5 in an account of this experiment in Phil. Tranſ. Ne 401. 
85 p. 377. and by Captain Hall No 399. p. 309. 

According to Sir Hans, the whole myſtery of their inchant- 


r 2 
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* ing or charming any creature, is chiefly this, namely, that 

po when ſuch animals as are their 3 rey, as ſmall qua- F 
It: drupeds, and birds, Sc. are ſurpriſed by them, they bite 2H 
it them, and the poiſon allows them time to run a ſmall way, L 
a as the dog in the above experiment did; or perhaps a bird ö 


n to fly up into the next tree, where the ſnakes watch them 

1 with great earneſtneſs, till they fall down, or are perfectly 

1 dead, when having lick'd them orer with their Faul or 

y _ they ſwallow them down, as the following accounts 
relate. | | 

, Some people in England (ſays Colonel Beverly in his 

ö Hiſtory of Virginia Edit. 29. p. 200. Lond. 1722. oy are 

i ſtartled at the very name of the rattle-ſnake, and fancy 

] * every corner of that province ſo much peſter'd with them, 

* that a man goes in conftant danger of his life, that walks 

* abroad in the woods, But this is a groſs miſtake ; For, 

* firſt, this ſnake is very rarely ſeen, and when that happens, 

© it never does the leaſt miſchief, unleſs you offer to diſturb 

* jt, and thereby provoke it to bite in its own defence: And 

* it never fails to give you fair warning by making a noiſe 

with its rattle, which may be heard at a convenient diſtance. 

For my own part, I have travell'd the country as much as 

| | « any 
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a any man; and yet before the firſt impreſſion of this book, 
I had never ſeen a rattle-ſnake alive and at liberty in all my 


„life. The bite of this viper, without ſome immediate 


application, is certain death: But remedies are ſo well 
| known, that none of their ſervants are ignorant of them. 
© never knew any one kill'd by theſe or any other of their 
© inakes. They hve ſeveral other ſnakes, which are ſeen 
more frequently, and have very little or no hurt in them; 
© ſuch as the black-ſnakes, water-ſnakes and corn-ſnakes. The 
© black viper-ſnake, and the copper-bellied ſnake, are ſaid 
to be as venemous as the rattle ſnake; but they are as 
© ſeldom ſeen. Theſe three poiſonous ſnakes bring forth 
© their young alive; whereas the other three ſorts lay eggs, 


© which are afterwards hatch'd; and that is the diſtinction 


© they make, eſteeming thoſe only to be venemous, which 
© are viviparous. They have likewiſe the horn-ſnake, ſo 
© call'd from a ſharp horn it carries in its tail, with which it 
© affaults any thing that offends it, with ſuch force, that, as 
© ir is ſaid, it will ſtrike its tail into the but-end of a muſ- 
© ket, from which it is not able to diſengage itſelf. 


All forts of ſnakes will charm both birds and ſquirrels; 


© and the Indians pretend to charm them. Several perſons 
© have ſeen ſquirrels run down a tree directly into a ſnake's 
© mouth: They have likewiſe. ſeen birds fluttering up and 
down, and chattering at theſe ſnakes, till at laſt they have 
dropt down before them. 

© In the latter end of May, 1715, ſtopping at an orchard, 
© by the road ſide (being three of us in company) we were 
© entertain'd with the whole proceſs of a charm between a 
© rattle-ſnake and a hare; the hare being better than half 
grown. It happened thus; One of the company, in his 


'< tearch for the belt cherries, eſpied the hare fitting, and tho' 


© he went cloſe by her, ſhe did not move; till he (not ſuſ- 
pecting the occaſion of her tameneſs) gave her a laſh 
with his whip. This made her run about ten foot, and 
© there fit down again. The Gentleman not finding the 
© cherries ripe, immediately return'd the ſame way; and near 
the place where he ſtruck the hare, he eſpied a rattle- 
* ſnake. And ſtill not ſuſpecting the charm, he goes back 
© about 20 yards to a hedge to get a ſtick to kill the ſnake, 
and at his return found the ſnake remov'd and coil'd in the 
* ſame place, from whence he had mov'd the hare. This 
put him into the thoughts of looking for the bare again, 
h an 


© and he ſoon ſpied her about 10 foot off the ſnake, in the 
« ſame place to which ſhe had ſtarred when he whipt her. 
She was now lying down; but ſhe would ſometimes raiſe 


| « herſelf on her fore-feet, ſtruggling as it were for life, or to get 


away, but could never raiſe her hinder parts from the 
ground; and then ſhe would fall flat on her fide again, 
« panting vehemently, In this condition the hare and ſnake 
were when he call'd me; and tho' we all three came up 
© within 15 foot of the ſnake, to have a full view of the 
« whole, hs ſnake took no notice at all of us, nor ſo much 
© as gave a glance towards us. There we ſtood at leaſt half 
« an hour, the ſnake not altering a jot; but the hare often 
« ſtruggling and falling on its fides again, till at laſt the hare 
« 1a Rn for ſome time as dead. Then the ſnake mov'd out 
© of his coil, and ſlid gently and ſmoothly on towards the 
© hare, his colours at that inftant being ten times more glo- 
« rious and ſhining than at other times. As the ſnake moy'd 
along, the hare happened to fetch another ſtruggle, upon 
a which the ſnake made a ſtop, lying at his length, till the 
© hare had Jain quiet again for a ſhort ſpace; and then be 
© advanc'd again, till he came up to the hinder parts of the 
© hare, which in all this operation had been towards the 


| * ſnake. There he ſurveyed the hare all over, raifing part 


© of his body above it, then he turned off, and went to the 
© head and noſe, after that to the ears; took the ears in his 
mouth one after the other, working each apart in his mouth, 
© 48 a man does a wafer to moiſten it; then return'd to the 
© noſe again, and took the face into bis mouth, ſtraining and 
gathering his lips, ſometimes by one fide of his mouth, 
l 1 by the other. At the ſhoulders he was a long 
time puzzled, often haling and ſtretching the hare out at 
© length, and ftraining forward firſt one fide of his mouth, 
© then the other; till at laſt he got the whole body into his 
© throat. Then we went to him, and taking the twiſt- band 
' off from my hat, I made a nooſe, and put it about its 
neck. This made bim at length very furious: But having 
* ſecured him, we put him into one end of a wallet, and 
carried him on horſeback five miles to the houſe where we 

f lodged that night. Next morning we killed him and took 

' the hare out of his belly. The head of the hare began to 
* be digeſted, and the hair to fall off, having lain about 18 
© hours in the ſnake's belly. | 4; 


Vor. X. 1 - 1 


® 


countre between a dog and a rattle-ſnake, about a ſquirrel. 


his mouth, which being ſomething too large for his throat, it 


round the root of the tooth. Then I turned the other fide of 
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In my youth I was a bear-hunting in the woods, above the 
inhabitants; and having ſtrayed from my companions, I wag 
© entertain'd upon my return with a relation of a pleaſant ren- 


The ſnake had got the head and ſhoulders of the ſquirrel into 


took him up ſome time to moiſten the furr of the ſquirrel 
with his ſpawl, to make it ſlip down. The dog took this | 
advantage, ſeized the hinder parts of the ſquirrel, and tugged 
with all his might. The ſnake on the other fide would not let 
go his hold for a long time; till at laſt, fearing he might be 
© bruis'd by the dogs running away with him, he gave up his 
prey to the dog. The dog eat the ſquirrel and felt no harm. 
* Another curiofity concerning this viper, I will relate from 
* my own obſervation. A rattle-inake . taken in a nooſe, 
IJ cut off the head, r an inch of the neck with it: 
This I laid upon the head of a tobacco hopſhead, one Srephey 
* Lankford, a carpenter, being with me. Now theſe ſnakes 
© have but 2 teeth, by which they convey their poiſon, and 
© theſe are placed in the upper jaw, pretty forward in the mouth, 
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one on each fide. Theſe teeth are hollow and crooked like a 


* cock's ſpur: They are alſo looſe or ſpringing in the mouth, . 
© and not faſtened in the jaw-bone, as all the other teeth are, 
The hollow has alſo a vent thro' by a ſmall hole a little be- 
low the point of the tooth. Theſe 2 teeth are kept lying 
© down along the jaw, or ſhut like a ſpring knife ; They have 
* alſo over them a looſe: thin film or ſkin of a fleſh colour, which i 
* riſes. over them when they are raisd. This ſkig does not 
break by the riſing of the tooth only, but keeps whole till the 

* bite 1s given, and then it is pierced by the tooth, by which 
the poiſon is let out. The head being laid upon the hogs: 
head, I took two little twigs or ſplinters of ſticks; and havin 

* turned the head upon its crown, open'd the mouth, and lifte 

* np the fang or ſpringing tooth on one fide ſeveral times ; 1n 
doing of which I at laſt broke the ſkin, The head gave a 

* ſudden champ with its mouth, breaking from my ſticks ; in 

* which I obſerved that the poiſon ran down in a lump like oil, 


+ paged yauky guy 1 —— fad 9, , wn 


b 


* the head, and reſolv'd to be more careful to keep the mouth 
open on the like occaſion, and obſerve more narrowly the con- 
© ſequence: For, it is to be obſerv'd, that tho* the heads of 
* inakes, terrapins (a ſort of — and ſuch like vermin be 
cut off; yet the body will not die in a long time after, the 
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general ſaying is, not till the ſun ſets, After opening the 
6 S th ENTS fide, and lifti up that fang 411 — 
times, he endeayour'd to giye another bite or champ. But L 
kept his mouth open, and the tooth pierced the film, and 
emitted a ſtream like that in blood-letting, and caſt ſome drops 
upon the ſleeve of the carpenter's ſhirt, who had no waiſt- 
© coat on. I advis'd him to pull off his ſhirt, but he would 
« not, and receiv'd no harm; and the nothing could then be 
« ſeen of it upon the ſhirt; yet in waſhing there appear'd 5 
green ſpecks, which every waſhing appear'd plainer and 
« plainer, and laſted as long as the ſhirt, which was about 3 
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15 years after. The head we afterwards threw down upon the 
L 15 ground; and a ſow came and eat it before our faces, and re- 
om ceiv'd no harm. Now I believe, had this potion. lighted upon 
of. any place of the carpenter's ſkin, that was ſcratch'd or hurt, it 
it: might have poiſon d him. I take the poiſon to reſt in a ſmall 
P bag or receptacle in the hollow at the root of theſe teeth; but 
155 © I never _ = opportunity afterwards to make a farther diſ- 
2 covery of that. | RT a Lo 
_ c Ao the violent effects of this poiſon I was told by Colonel 
Py James Taylor, that being with others in the woods a ſurvey- 
x ing, the: found a rattle-inake, and cut off his head, and about 
* a z inches of the body. Then with a green ſtick which he had 
1 in his hand, about a foot and a half long, the bark being 
78 newly peel'd off, he urged and provoked the head; till it bit 
* the ſtick with fury ſeveral times. Upon this the Colonel ob- 
nich ſerved ſmall green ſtreaks to riſe up along the ſtick towards 
not bis hand. He threw the ſtick upon the ground, and in a quar- 
the. ter of an hour, the ſtick of its own accord ſplit into ſeveral 
pieces, and fell afunder from end to end. This account I had 


nich 


from him again at the writing hereof. 


155 F. La Bat likewiſe tells us (in his nouveau voyage aux iſles 
fred Je Þ Amerique Tom. 4. p. 96, 106. Edit. Paris, 1122, 8*) 


hat ſerpents, when they bite their prey, retire to avoid being 


5 s urt by them; and when dead, cover them with their ſpittle, 
wo extend their ſeet along their ſides and tails, if quadrupeds, and 
? ol! wallow them. ed | 

e of 7h, Squilla aquæ dulcis; % Dy. Richardſon, Phil, Tranſ. 
uth zz. Fa TIS 
* 'Þ R. Richardſon obſerv'd what he does not remember to be 
n be taken notice of by any naturaliſt ; namely, the great de- 
the truction made amongſt the ſmall fry of fiſn by the /quijia 
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aque duleis, which abound in moſt ſtanding waters, In a ſmall 
| breeding pond near his houſe, where he had formerly 2 
ſmall carp and tench every year, but more latterly ſcarce any 
fry to be met with, his gardener obſerved one of. the 
ſquille with a carp in its mouth almoſt as big as itſelf; and he 
24 obſerved theſe inſects hunting amongſt the weeds, 
and vigorouſly purſuing the ſmall fry. The Dr. order'd the 
gardener to catch ſome of theſe inſects, and bring them home 
alive, with ſome of the ſmalleſt” iſh he could meet with. 
— 4 were put together in a large baſon of water; and the 
inſe 


faquill 


were ſo rapacious, that they fell upon the fiſh immedi-| 


ately, and deſtroy d ſeveral in his fight; and before morning 
they devour'd all that were in the baſon, _ 


A ſolar Eclipſe obſerved at Witemberg a little before ſu fer 
ay 2. 1733, O. S. by M. Weidler. Phil. Trani. N 

P- 332. Tran/lared from rhe Latin. | 
Phaſes of the immerſion 


May 2, 1733, O. 8. The beginning of t 
at 1 


ecli — — 6 : 
2 x digit eclipſfedi—g—ꝛ—— 
2 digits _ 
3 OY — 
4 — — 
5 . 
6 — — 7. 2 30 
9 6h a I5 50 
10 — _ 19 50 
"I 7 _-- 29 20 
The ſun goes under thin clouds, 
Phaſes of the emerſion. 
10 digits eclips'd 7 35 50 
9 — 40 50 
8 — oa yo 
The ſun ſets at _ 


1 
M. Weidler makes the following remarks. . 


1 
. n. 


The 
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1. The circle (Fig. 1. Plate I.) repreſents the image of the 

ſun, as it appeat᷑ d in the bottom of the helioſcope. 

2. The light of the ſun, near the moon's diſk, which M. 
Weidler had always obſery'd, in other ſolar eclipſes, as well 
near the horizon, as under a greater altitude, to have a ſtrong 
undulatory motion, was quite till and calm in this, 

3. The moon's diſk; . n its weſtern part, in the 
haſes obſerv'd a little before ſun-ſet; appear | ro all the be- 

2 to have à manifeſt aſperity ;; yet there were ſpaces, nei - 
ther very broad nor deep, by which the tops of the lunar moun- 
tains were diſtinguiſhed : And with a nicely divided ſcale he 
eſtimated the depth of one valley to be 280 part of the moon's 
4. The laſt phaſes of the emerfion were ſeen thro' thin 
clouds; and yet the moon did not cover above 11 dig. of the 

ſun's diſk. > 3 . 7 

5. The ſetting of the ſun*s.centre, for the horizon of Witem- 
berg was found to be at 5* 29' 49 5 and conſequently, by the 
refraction of the rays in the clouds in the horizon it was retarded 

6 min. of time nearly. X 


An Abſtrat of Meteorological Diaries; wich Remarks 
thereon ; by Dr. Derham. Phil. Tranſ. N“ 433. p. 334- 
T HE following meteorological obſervations were very care- 
1 fully made in 1726 (ſome twice and ſome thrice every 
day) at Berlin, by the Society there; at Lunden in Sweden by 
Courad Quenſel, Profeflor of the Mathematics in the Caroline 
Academy; at Berrna in Sudermanland, by Andr. Geringius, 
Paſtor and Provoſt of the place; at Up/al by Eric Surman. 
Profeflor of Aſtronomy in the Guſtavian Academy; at Bygdea 
in Weſtro-Bothnia by Jacob. Bur man, Paſtor of the place; and 
at Pythea in the ſame province, by Olave Burman and Hraei 

Steckſentus, ſtudents 

The moſt uſeful of the barometrical obſervations are exhi- 
bited in the following table, which readily ſhews the higheſt, 
loweſt, and mean, heights of the quickſilver in every month, at 
the ſeveral places, 


Janvary. 
— —— — — 
Berlin] Lun. | Bett. Upſa. 


— —— —fä——üÿ—8— 


High. 29.3 30.0 f. 30.5 1030. 18 
Mean 28.129.370 29.92 (29.58 


Low [28.0% 28.5F129.26128.98 


FEB. 
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r wo 
= [Berlin] Lun. | Bett. Upſa. 
High, 29-6 29.84|30.40 40130-'2 bh 
Mean 128. 6 29.17 29.74 29.53 N 
Low. 2.6402 8.44l29. 812885» 
Maack. | a 
berlin | Lun. | Bettna jUpſa. Pies | 
High. 29. 0436.01 39.07 30.50 30.2430. 11 
Mean 28. 5 [29.4202 9.79 [29.28 29.35 
Low. 27. 104] 2 8.8429. 28.32 28. 50. 
— i ATPASE... | 
WS Berlin | Lun. Bettna. 1 Veal Fakes 


28.10 [FE 5130.48 [30-17 2 R 


IIigb. 
Mean 
Low. 


28. 5 9.5 729.862 29466 [29.27 
28. 0329.24 29-25 129. 15 28.57 
7 
Berlin Lun. J Bettna Upſa, Pithea 
High. 28. 9 30.01 30.40 30. 30.16 30,11, : 
Mean[28. 45 (29.7t130-775[29- 84.2 9.7427 
Low. [28.00- 4 129-45 29.35 29. = _ 
[EXD Lun. | Bettna | Upfal fcher 
28. 74 [29-93 30-20 30.00 29.98 
27-97 29. Ts 674[29-627[29-56F 
27.01 128.97129.15 3 * | 
| ae | "> JOLLe ; | 
| I | Berlin | Lun: | Bettna [Upa. DR . 
Wl High. [28.5 [29.6 30. 5 |29-88|29.56 
Mean [28.27 [29.23}29,70 [29-54[29-37F 
Low. 28.0F 28.97129-35 29.20129.19 
Are 
Berlin. | Lun. | Bettna- _Upſal Pithea 
High. 28. 8 29.8430. 30, 29.98 [29.86 
Mean 28. 37|29-39|29-653129-48 |29. 283 
6 27. 113 28. 819. 0 1 28.98 a8. wh 


* — 


— 


High. 
Mean 
Low. 


— — — —— 
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' SEPTEMBER. 
— ä — —————_—_ — 8 — — — 
0 I Berlin | Lun. Bettna Upfal | Pithea 


gh. [28.6 29.730.428 30. oo 29. 80 
Mean 28.1 29. 1529.57 [29. 2929.20 
Low. 27.8 28.5 428.87 28. 5828.60 
12% en Oer e 
Berlin | Lun. | Bettna Uplal |Pithea - 
High. 128.10 30. 1430.55 30.25 [29.90 | 
Mean |28. 34|29.14|29.57+|29-283[29.05 
Low. [|27. 9 128.23128.60 128.32 128.20 
„ +. MOVBMAER. | - A 
I Berlin | Lun. | Bettoa |Uplal Pithen 
High. {29.1 © [30-15|30-80 30.5 1 30,19 
Mean 28.7 29.5230. 00 [29.7 3129.24 8 
Low. 28, 14 26.9 29.20 28. 90la 8.29 
; berlin Lun. Bettna | Upſal | Pithea 
High. 20. 13 30.030. 50 30. 7 [29.80 
Mcean 28.4429. 529.65 28.8 3129. 06 
Low. 25. 8428. 4428.80 [28.60 [28.22 


” ug)! r ” oO: e y _ 


Tho? this table may give a good view of the barometrical 
ranges at the ſeveral places in every month of the year 1726 ; 
yet Dr. Derham thinks it neceflary to take notice of the great 
agreement hetween the aſcents and deſcents of the mercury, 
ſometimes at the very ſame time, and generally near-it. - If the 
mercury was remarkably high or low, it was ſo in all or moſt of 
the places: If ſtationary for 3 or.q, or more days, it was the 
{ame in all; only the alteration would begin or end, ſomewhat 
ſooner or later, perhaps in one place than the other; and when 
there was any deviation from this rule, it was commonly moſt 
remarkable in the Pithea obſervations. 

As to the thermometrical obſervations, the Dr. could give no 
account of them, by reaſon he did not underſtand the thermo- 


meters made uſe of, nor the freezing, temperate, or other 


points; only the Up/al thermometer (which was rade by Mr. 


| Hauksbee) muſt ſerve for all; in which the point of extreme 


heat is marked 5 degrees above o, and ſo is graduated down- 
wards to 45 degrees, which is the point of temperate, and 65 
— * degrees, 
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degrees, which is the point of freezing. The mean of all i 
degrees of every month at Tpfal M. Burman bath noted, 
cord ing to Dr. Zurir's directions in PB, Tranſ. N* 31 
which is, by adding the whole degrees of the month, and d 
viding by the — of days; which mean degrees Dr. 2 
ham has inſerted, as well as his oi; which laſt are the mea 
between the highelt and loweſt degrees, as well of the therm 
meter as barometer. © 5 
A table of the mean nene, ſtations * Dr. Jurii 


way. 


För. | EF j "Wien | 


Up IL 2 2 Pithea Upſale 1 ithea | 
29. 7 032 CN lt — >" 5177 29. 29.2871 


4. Do Os 3 f . 


Upfal 
FEM 29-829 —.—2—————.— 
* AKucbsr. | SEPTEMBER. 


29.533:129" 38, 18 829719. 291 
— OcToBer. | NoveMBER. | DECEMBER. 


[29.4337 471 29.117 2. 22 2 662 n 


A thermometrical table of the higheſt, loweſt, and” mea 
ſtations at Zunden and Up/al; together with the mean tation 
at Up/al according to Dr. Farin's method. ö 


ni January.” 2 5 FrnzUaRY. 4p Manch. 

un Lun. Upfa. Up . Lun. DOpfale jLun.| Upſale 
9 oo” 79 06. 85 83.7 | 111 [$2.0 H 

{Mean 587 [74.8 31.24 [65 4 74 34174-1357 * 767.5 69. 
Low. 38 167.7 ie 56 _ 1 52.4 
1 6 „ 8 A 1 1; 


ich. 149 60. 90 187 47. 80 45 4. 7 
E= 116 56. 5653.722/156 132. 54 33-03*11584,30.55, 34-0 
1125 118. 22 ans: 4 f 


| . 83. HEZ. 31 


| | | baer 2 | 5 | Joy 


X. 3 
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err. deer. 
* Lun.¶ Upſa. Upſale. Lun. Upſa. Upſale. Lun. Upſa. Upſal 
? 173 (42. 44 1156 |52. 2 168 62.7 | 
an.[14b |32:54/33-755/1 344|41-60143-537[133 [50-4 43.53. 
W. i119 123. 4 112323 98 138.1 | 
'| OcToBER. - | NoveMBER | DECEMBER. 
Ae 97.7 6 19 177 | 83 194. 8 | 
gan. 102161. 161.857] 71 [73-0 [72.128] 61 [80.57179.8 35 
w. | 83 [52.7 | |: 52 62.34 40 167. 7] [ 


— 


By this table, eſpecially by the Up/al obſervations, it ap- 
-ars, that the colder months in this year 1726, were not ſo 
xceſſive cold, as their northerly fituation would incline one 
imagine; Up/al itſelf being 60 degrees north. But by the 
ble, , of the days in January, February, March, &c. 
t the beginning of the year; and of September, October, 
ovember and December, at the latter end of it, may be 
bſerv'd to have had the thermometer ſometimes not ſo low, 
very little below the freezing point. In Fanuary and De- 
>mber, for inſtance, when it was at 67.7, which was lower 
han in the other months, it was not 3 degrees lower than the 
cezing point at 65 degrees.  - 
But by the beſt judgment Dr, Derham could make of the 
hermometrical obſervations at Berlin, they ſeem to have 
ad no leſs, if not more ſevere weather, than in the northern 
arts, particularly than at Zunden, Up/al and Pithea, where 
e weather ſeems to have been milder than at Berna and 
byzdea; at which two places, the Dr. finds they bad fre- 
uent ſhowers of rain and ſtorms of ſnow, and more hard 
eather than at the other Sꝛzvediſh places, or at Berlin. 

What the cauſe of this different warmth ſhould be, the Dr. 
2aves others to judge; whether the proximity of the ſea, 
rthe warmth of mineral vapours, and their woods ſkreening 
ff the cold winds ; to which two latter Olaus Magnus aſcribes 
great deal, 1 f 

But for the better judging of the ſtate of every month, 
ake the following view, which the curious author of the 
Betna obſervations bath given; together with ſome remarks 
f the Dr's own from the other places. | | 

In January he ſays, the winter cold (which was very in- 
enſe from the 23 of December to the 15 of January) began 
Nor. „„ —  _ 


* 
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to abate, to the diſadvantage of the roads and travelling. In 
February the winter weather continued all the month, to the 
middle of March, with ſome inow, and froſt enough to 
benefit the roads and travelling. March he ſays began with 
ſnow, ſtormy and bitter cold; but towards the latter end 
the weather was milder, and more ſeaſonable for agriculture, 
Juſt begun. On the 14. and 19. there was an aurora borealis 

On the 17. and 22. of March there were likewiſe figns of 
auroræ boreales at Berlin; as alſo on the 23. of February. 

At Upſal there was alſo a lumen boreale on the 27. df 
February, the 3, 15, and 16 of March. 

In April; Berna is ſaid to have a ſeaſonable ſeed-time, 
and that the autumnal] corn, which had eſcap'd the worm 
(a calamity common in thoſe parts as in England) bega 
now to flouriſh. | 2 

At Turden they had parhelia on the 28. and 29. 0 
April. - | | 

At Upminſter we had the aurora borealis, or ſtreaming, on 
the 12. of April in the evening. | | 

In May the obſerver at Betna takes notice, that by the 
continual and pernicious heat of the ſun in this month, the 
corn was burnt up in ſuch manner, as to be a fad preſage o 
an enſuing ſcarcity and dearth of provifions. 

And likewiſe at Up/al and Berlin they mention great 
drought and exceſſive heat of the ſun. But in ſome parts o 
the month, the air at ZBerl;n is ſaid to have been coldiſh. In 
June the violent heats were abated, and the ſeaſon was mor: 
moiſt and rainy. The corn being too ſoon ripe caus'd theit 
harveſt to fall out at a very unuſual ſeaſon, 3 
; At Lunden and Berlin it was cold ſeveral days and tk: 

ome. | | 

July was a rainy month at Berlin, and in moſt of the 
Swediſh places; at Pithea the leaſt. At Betna it was ver) 
unwelcome to the harveſt people. There was alſo much 


5 ol 


thunder and lightning in moſt of the places, chiefly a 
Upſal. ; — 

In Auguſt the Dr. finds a greater agreement between the 
winds than in the other months; they, in moſt of the places 
blowing from ſome of the points between the W. and 8. At 
Berlin and Upſal there was a deal of rain; at Pithea thun 
der, and at ZBerna, the beginning of the month, being mill 
and fair, is ſaid to be a good ſeed- time; but it is remarked 
that for want of rain the ſeed did not come up well. Pl 
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| September was à very rainy month in all the Sweds## 
places; very cloudy, and ſome miſty and ſnowy at Pirhea 
but at Berlin better weather. At Lunden there was a par- 
In October the Swediſo places had ſeveral auroræ boreales. 
At Lunden, on the 8, 12 and 24. At Berna, on the 8, 10, 
12, 13, 15, 22 and 26. At Upſal, on the 3, 6, and eſpe- 
ially the 8. And at Upminſter, the ſame evening of Octo- 
ber 8, a very remarkable whitiſh liſt, or girdle, went croſs 
the heavens, from weſt by ſouth, to eaſt by north, about 
half a degree broad; which continued but a little while, 
and then the whole. hemiſphere was cover'd with ſtreaming 
vapours, emitting lances every where that pointed towards 
the zenith, where they formed a canopy, ſometimes reddiſh, 
ſometimes darker, and ſometimes blazing, as if ſet on fire, 
and emitting lances every way, ſo as to make an appearance 
ike the ſtar which the Knights of the Garter wear. This 
anopy mov'd ſometimes ſome degrees eaſtward, and then 
would return back again near the zenith, When the vapours 
and lances ſhone out moſt, the Dr, obſery'd a ſtrange commo- 
ion and working in them, as if ſome large body was behind 
them and diſturbed them. ELD, | 

The weather in this month was rain and hoar-froſt in the 

3 places, with a deal of ſnow at Pithea and Bygdea ; 
a parhelion at Landen Oct. 14: And rhe Betna obſerver 
ſaith, that the plenty of rain this month caus'd the corn to 
hrive much; and he reckons the 3 iſt of this month to be 
then the firſt winter day with them; it being froſty, and 
abundance of ſnow. At Berlin it ſeems to have been a 
_ and cloudy month, with irkſome cold towards the latter 
end. | h 

At Lunden there were aurore boreales on the 2, 7 and 8 
of November; at Betna the 2; at Lunden and Up/ſal, it was 
cloudy, foggy, froſt and ſnow; at ZBygdea, Pithea and 
Berlin, fairer with froſt and ſevere cold. At Berna the 
old was very intenſe; the heavens very cloudy and miſty, 

In December, there were aurore boreales at Lunden on the 
5, 6, 7, 8, 9, TO, 14, 15, 16 and 22 days; and at Up/al on 
the 5 and 6; and at Berlin there were fignals of the auroræ 
boreales on the) and 12; at Lunden froſt and ſnow, cloudy 
and fogs; at Uþſal ſome cloudy and foggy, and ſometimes a 
pretty deal of fair; at Berlin much froſt, cold, and a great 
ſtorm of wind on the 23 ; at Pithea frequent ſnow, and _— 

| 5 2 5 | Alr 
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fair, ſome cloudy. Berna had moderately ſnow, but twice 
more intenſe cold, to the great benefit of the roads and 
travelling. - Tk 10 

For the better underſtanding the preceeding obſervations, 
it is to be obſery'd, that the Lunden barometrical obſerva tion 
were made with a barometer, graduated according to Engliſh 
meaſure into inches, and the Dr. ſuppoſes, decimal parts 
of inches: But the thermometer he underſtood not: The 
Betna barometer is alſo graduated in the ſame manner into 
Engliſ inches and centeſimals. The Up/al barometer and 
thermometer were both made by Mr. Hayksbee, and conſe. 
quently are according to Engliſp meaſure, the barometer 
having inches and centeſimal parts, the thermometer as 
before deſcribed. The Bygdea obſervations had none ther- 
mometrical or barometrical, only a verbal account of the 
weather, and now and then of the winds. The Pithea obſer: 
vations had none thermometrical; and thoſe of the barome- 
ter ſeem to be in inches and centeſimal parts. 


Of Ambergreaſe; &y Dr. Neuman. Phil. Tranſ. N“ 433. 
p. 344+ Tranſlated from the Latin, 

T WO things in phyſick Dr. Neuman has often beer 
juſtly and very much ſurpriſed at; 1. That we have 
no certain accounts 'of ſome ſpecies, which have for a long 
time; nay, ſome of them for ſeveral ages, been uſed ii 
harmacy ; ſo that in Europe alone, there is yearly conſumed 
tral hundred weight of them; eſpecially of the various 
exotic vegetables, as myrrh, gum anime, caranne, fanguii 
draconis, femen cinæ; and ſeveral other ſpecies in the oth 
kingdoms; and yet as to their natural hiſtory, native ſoll 
origin and manner of production, we are entirely at a lols; 
and our accounts of ſome of them are doubtful, various 

contradictory, and generally by hearſay only. . 
2. That few pharmaceutic ſubjects, tho' in uſe for 
many ages back, are hitherto but little known, as to the! 
truc compoſition and conſtituent parts, and their peculiar and 
real nature; and that we are ignorant of the demonſtrable 
ſeparable parts they may contain, not only the viſible, bu 
chiefly the parts perceivable by the ſmell and taſte, an 
which are really active: And that we are at a loſs in whil 
_ ſeparable ſubſtance, and part of the natural compound (tho 
calb'd a fimple by the vulgar) the eſſential characteriſti 
which diſcovers itſelf by its ſpecific ſmell, taſte and virtue 
does eminently reſide: Whereas the greateſt part of ou 
| ACcoull 
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accounts is taken from travellers, merchants, druggiſts and 
politicians, who are generally unſkilled in medicine and 
natural hiſtory, and from jeſuits, monks, ſoldiers, ſailors, 
fiſhermen, miners, gardeners, nay even ſome phyſicians, who 
are not ſufficiently grounded in the experience of true che- 
miſtry and demonſtrative phyfic: And theſe accounts have 
been tranſcribed, and credited; and continue to be fo ſtill; 
yet upon an impartial and unprejudiced examination; what 
has hitherto been ſo ſaid, written and credited, is found to be 
nothing leſs than the real truth, but rather the contrary. 
The blunders in phyſic as to theſe two circumſtances are 
ſcarce to be imagined, could not ſeveral inſtances be adduced 
to that purpoſe: The Dr. had for ſome years propoſed to 
himſelf, and at the ſame time taken no ſmall pains to exa- 
mine carefully the common ſpecies; and the reſult was, that 
he diſcover'd many truths, and expoſed ſeveral falſe accounts 


and chimerical notions. EF N 

He indeed owns, that he met with inſurmountable obſta- 
cles in a great many things relating to the firſt circumſtance, 
namely the natural hiftory ; partly, as he himſelf had not 
been in the native country of theſe exotic animals and vege- 
tables; partly as the accounts of them in books are merely 


} 


equivocal, uncertain and entirely diſagreeing with their pre- 
parations; and partly likewiſe becauſe in many, eſpecially, 
molt of the mineral ſpecies, it is impoſſible to be preſent at 
their generation and manner of production, or ſo viſibly 
obſerve it, as we may probably to greater advantage in vege- 
tables and animals; on which account, he ſo much the more 
ſeriouſly applied himſelf to the ſecond circumſtance, namely 
the inveſtigation of the compoſition of natural ſubſtances, that 
he might, at leaſt have a thorough knowledge, as to their 
natural compoſition, of the things commonly made uſe of in 
the ſhops, whether from the Eaſt or Weſt Indies, Europe ot 
Africa; and whether they be vegetables, animals or mine- 
rals, or of whatever denomination they commonly are, before 
they are made into medicines or other preparations for com- 
mon uſe : In this diſquiſition he eſpecially made uſe of a 
nice chemical analyſis, and that the rather, as he found the 
methods by microſcopes, geometrical figures, and by pneu- 
matical, hydroſtatical and the other uſual ways of trial, not 
only manifeſtly inſufficient, but often fallacious; nay, of lit- 
tle ſervice in phyſice-chemical or demonſtrative diſquifitions. 
The ſabje& of the Dr's preſent diſquiſition is ambergreaſe, 
commonly us'd in the ſhops; it has been much and _ 
5 | . | 1 
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diſputed, what it properly is: And by ſome accounts of it 
latterly from America, it ſhould ſeem it was certainly dif. 
cover'd, what it really is; but as theſe accounts do not 
agree with the chemical analyſis he made of this matter, he 
could not receive them as deciſive; and he was therefore 
induced to write the following account, in order to excite the 
enquirers into nature, both in America and elſewhere, to 


gain farther certainty in this affair. . 

Not to enter into an etymological diſquifition of the term 
ambra; he thinks it ſufficient, that it is now commonly uſed, 
and its meaning univerſally underſtood : And not to mention | 
the ſeveral ſorts of amber, it is obſervable what Ulyſſes Aldro- | 
vandus affirms in his Muſeum Metallicum lib. 3. cap. 21. 
P- 436; that under the general term ambra is underſtood 
the whole genus of amber; and that at this day ambergreaſe 
is call'd by ſome ſuccinum orientale, as for ſome time back, 
the common amber has uſually been call'd ſuccinum occiden- 
tale, to diſtinguiſh it from the oriental: But it is a thing well 
known, that among ſeveral European nations, the term ambra 
without any adjunct, denotes common amber; from which 
obſervation he is induced to think that the ancient Pruſſians, 
who uſed the term ambra to denote both common amber and 
ambergreaſe, had at that time a true idea of ambergreaſe, as 
to its nature or conſtituent parts. l 

He cannot but own, that conſidering the many various 
and different opinions that formerly have been, and ſtill are 
entertain'd about ambergreaſe, that produce of the ſea, he 
ſeems as if he would plunge into a wide ocean of opinions, 
and there from ſo many uncertain accounts and deſcriptions þ 
draw a certain concluſion: For, there are doubtleſs very 
few things in nature, to which ſo many different ways of 
formation have been aſcribed as to this ſubje&t; and not 
content with the three kingdoms, they have deviſed two 
more, in which they have claſſed it, as the aerial and marine; 
tho' the whole ſea with all its contents be reducible to any of 
the three common kingdoms of nature, the mineral, vege- 
table or animal. . | | 

Oel ven is the only one, as far as the Dr. knew, who claſſed 
ambergreaſe in the aerial kingdom, taking it for a meteor, or 
ſomething generated in the air; and this manifeſtly abſurd 
opinion he endeavours to ſupport by ſeveral reaſons, which 
notwithſtanding are of no great weight; befides, that it 18 
ſufficiently confuted from the weight of ambergreaſe, which | 
ſometimes amounts to 100 pounds, and from its ſubſtance, | 
and the compoſition of its eſſential parts. Man” 
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Many have recourſe to the animal kingdom, yet without en- 
tirely quitting the aerial: for, they hold that ambergreaſe de- 
W rives its origin from ſuch creatures as fly in the air, tho' this again 
© be with a remarkable difference, which divides them into two 

claſſes ; the firſt ſuppoſes ambergreaſe to be the dung of 

birds, and they are 14 into this opinion from the becks, claws, 
and other parts of theſe creatures being found therein: nay, 
they deſcribe the very bird, — it to be as big as a gooſe, 
with beautiful and ſpotted plumes, and inthe Maldivian language 


rm 

ed, Mcall'd Anacangripaſqui, and in that of Madagaſcar, Aſchihobuc k. 
tion Ferdinandus Lopez de Caſtagneda, lib. 4. cap. 35. and others 
iro. ¶ are of opinion, that this bird eats ſeveral fragrant berbs, and 
21, depoſits its precious dung upon the rocks in — about the ſea; 
dod which dung after being digeſted and concocted by the ſun in 
-2ſe the day time, and depurated by the moon in the night, and con- 
ck, ¶ ſequently ripened, prepared, and perfected by both luminaries 
en- into ambergreaſe ; = afterwards in ſtormy weather waſh'd off 
„ell by the waves, is carried floating into the ſea ; and at length, 
ra either driven aſhore, ſuch as it was waſh'd from the rocks, 
ich or ſwallowed by whales; who, being unable to digeſt it, do 
ns, generally throw it up again in a ſhort time. | ; 
nd The other opinion on ambergreaſe is, that it is produced by 
as bees, and that it is their wax; of this opinion chiefly is 
Denis, Rec. des Mem. & Conferen. ſur les Arts & les Sciences 
us 16) 2. M. Aug. p. 222. It. Mediſeri Coſmograph. Tom. J. p. 10r. 
re I.. Ejus deſcriprio inſulæ Madagaſcar, cap. 6. p. 43. T. Odo- 
he ardus Barboſa. It. Andr. Tevet. and Franc. Helloforeſtus. 
ns, Monconys in [tinerar. ſuo Edit. Pariſ. en ſuite de Ia 2. partie, 


5. 143. It. Edit. Londinenſ. p. 11. Lemery, traitè univer/. 
ry des drogues ſimples. And. Pomet, hiſt. generale des drogues, 
of T. 2. Jib. 1. p. 57. if not the greateſt part of the French nation: 
ot Both opinions agree in moſt particulars, as that the amber- 
vo greaſe is waſh'd off from the rocks, that it is digeſted and con- 
e; ¶ cocted by the ſun, Sc. and that they only differ in that the 
of one ſpecifies bees, the other birds; the one bees-wax, the 
e- other the excrements of birds: yet both ſuppoſe them winged 
animals: The ſum of the latter opinion is, that there is a cer- 


-d MW tain kind of bees in thoſe places, where ambergreaſe is uſually 
or found; that theſe bees make their hives upon the rocks and 
rd about the ſea-ſhore, (but others propoſe the matter more ſub- 
ch MW tr, by ſaying, that the bees do not make their hives upon, 
is but below the rocks, namely, in their caverns from whence 
ch the waves of the ſea waſh them off in the ſame manner as they 


e, did the excrements of the birds; and they arTafterwards di- 
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geſted, attenuated, toaſted and alter d in ſuch a manner by the 
continual agitation of the waves, the acceſſion of the ſalt water, 
and the co-operation of the ſun, as at length to. become am- 
bergreaſe, and under this form thrown out upon the ſhore : Ml 
The ſticklers for this opinion endeavour to eſtabliſh it farther 
from that white, tenacious and viſcous ſubſtance, that is uſually 
precipitated from the eſſence of ambergreaſe, and which they 
take to be ſomething waxy. | 
That both theſe opinions are falſe is plain from the followin 
circumſtances. 1. A ſufficient quantity of ambergreaſe is foun 
in theſe places, where there are neither birds nor , tony 2. And 
even where there are few or no rocks. And 3. where theſe rocks 
have neither excrements of birds, nor bees-wax. | | 
In particular; that the opinion on the excrements of birds is 
falſe and erroneous, does moreover appear from the following 
particulars. 1. The parts of birds, ſometimes found in amber- 
reaſe, are not the bills or claws of geeſe, but only ſmall and 
dne particles. 2. It does not appear how the bills, claws, c. of 
other birds ſhould paſs into the body, or excrement of theſe. 3. The 
eating of fragrant herbs does by no means produce a fragrant 
dung. 4. It 1s contrary to univerſal experience, that the ſun 
ſhould by digeſtion give a fragrant ſmell to ſuch excrements ; 
on the contrary, it rather cauſes and promotes putrefaction; by 
which means there is produced not the fragrant ſmell of amber. 
greaſe, but a nauſeous ungrateful ſtench ; eſpecially, if there 
is a great collection of ſoft excrements, as there is often large 
and viſcid maſſes of amber; or even the ſun extracts the fra- 
grant particles, when ſmaller maſſes of dry excrement, ſuch as 
that of ſeveral birds, are expoſed to its beams; ſo as at length 
to appear quite dry, like a ſean earth. 5. This dung of birds 
in its greateſt part, if not diſſolved by the waves, would at leaſt 
be divided into minuter parts, tho' never ſo ſtrongly irradiated 
by the ſun and moon. 6. We are not to ſuppoſe that the waves 
would wait, till the excrements were ſufficiently concocted and 
digeſted by the ſun and moon, but waſh away indiſcriminate} 
both the freſh and digeſted excrements ; and the former would 
the more readily be diſſolved and diſſipated in the water; but 
then whence could we have theſe large, uniform ſolid pieces of 
amber, as ſometimes to weigh a quarter of a hundred, half a 
hundred, nay, a whole hundred weight. y. Such as fiſh for 
amber, know of no ſuch birds and their excrements. 8. Should 
we conclude from the bones, bills and claws of birds, found inf 
ambergreaſe, that it is their dung we might equally infer, 
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that 
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that it is the excrement of ſhell-fiſh and other fiſhes ; ſince 
many parts of theſe are found therein. 9. The ſubſtance and 


ter, atural compoſition of ambergreafe, nay, in fine, its chymical 
m- 2 conan this opinion; fince it yields no ſigns of 
re: Bcxcrements. Te | 3 | 

her And this may alſo ſerve to confute the other opitijon about 

ally Npees- wax: for 1. No ſuch kind of bees and bee-hives have been 

hey ¶ mentioned by any one, either in Aſia or America, excepting 


Denis and Monconys, and ſuch as take their relations on 


ing troſt. 2. Suppoſing never ſo many bee-hives in the rocks near 
und the ſea, every one knows that honey is apt to diflolve or gra- 
And dually run in water, even tho? it ſtood immoveable and ſoakking 
xcks Wt herein; but much more ſo ſhould it be ſtirred and agitated, as 


muſt be the caſe in a ſtormy ſea. 3. Conſequent)y this hone 


could by no means become more ſolid, firm, and compact, muc 


ing Nieſs be collected into that large uniform maſs like ambergreaſe, 

der-. The honey thus diffolved and waſhed away, we ſhould have 

and nothing left but empty honey-combs. But where do we ever 
. of Wind parts of ſuch figure in ambergreaſe. - 

The Borelli, it is true, Ob/ervat. Med. Phyſ. Cent. IV. Ob. 

rant H /ervat. 66. rejoins, that theſe honey-combs are afterwards fill'd 

ſun with ſeveral things from the ſea, and fo become ſmooth and 

ats; firm: But this is a giving up the origin he contends for, vis. 

; of hat ambergreaſe is derived from bees only, fince the honey+ 

ber. 


ombs could not be filled with any wax from the ſea, nor for- 
aitouſly with ambergreaſe ; but if we are to ſuppoſe them filled 


arge with any matters, which yet remains to be proved, they muſt 
fra- Wc of different natures, according as this or the other thing 
h as happens to lodge therein: And muſt all theſe different ſub= 
ngth ſtances be inſenſibly converted into true ambergreaſe ? Strange 
birds Inotions indeed. 5. But ſhould any one object, that the wax is 
leaſt collected into one maſs by the heat of the ſun, the anſwer is: 


This does not appear from experience, be the honey-corhbs 
ever ſo much expoſed to the fun. And ſuppoſing the wax 
bus colleQed into a maſs, yer it would have a uniform ap- 
pearance, and remain of that appearance, which does not 
gree with ambergreaſe in its variety, appearance, and relation. 
6, Wax never of 1tlelf takes fire, before it is melted ; but this 
es of ambergreaſe does. 7. Wax and honey have and retain their 
Wpccific imell, which does not at all agree with that of amber- 
for Preaſe. 8. Chemiſtry alone evinces, that in examining amber- 
ould BWreaſe, it gives no ſigns of honey or any waxy fubſtance ; nor 
id in ran M. Lemery himſelf, in Joc. citat. & in ejus curſu Chyniæ, 
nfer, VOL. As © E | - Prove 
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prove that white and viſcous matter which precipitates in the 
eſſence of ambergreaſe, and on which he principally builds 
provided he examine it more accurately, to be a waxy matter, 
Dr. Kæmpfer in his Amenirat. exotic. p. 632, 633, 634, who 
himſelf was in India, plainly — theſe authors; eſpe · 
cially if they add this groſs circumſtance, namely, that ther 
has been ambergreaſe found with crude honey in it: For, ſay 
be, All the modern French authors are miſtaken, who folloy| 
Denis in this matter. 1 5 | 
To come now down to the vegetable kingdom: Sylvaricu 
in Pandect. affirms that ambergreaſe is a gum ; but this opi· 
nion is ſhortly confuted by only confidering its compoſition and 
conſtituent parts; it neither ſhews itſelf a gum-rofin, ſome pan 
of which at leaſt ſuffers a folution in water; nor much leſs 1 
pare gum, which ſhould diflolve entirely in water: But the 
contrary rather plainly appears in ambergreaſe; conſequently it 
is no ways gummy. - | 
Others hold ambergreaſe for a roſin, Aexand. Geraldiy 
in Itinerar. ſuo ad Pontif. Leo. x. ex Libavio lib. IV. Sin 
gular. cap. 2. in Scholiis p. 320 a Dno. Boyle, Vide Phil, 
Tranſ. No. 97. P. 6113 and ſeq. or for a balſamo-refinow 
matter of certain unknown trees near the ſhore, from which it 
trickles and runs down into the ſea 5 where floating about, it 
is ſaturated with ſalt- water, and at the ſame time digeſted by 
the ſun, and at length concocted into true ambergreaſe. Bui 
this opinion ſavours much of the fable: Becauſe, 1. Such tree 
ſhould: be planted very near the ſea, if the rofin muſt trick 
down into it: 2. They muſt ſtrike their roots very deep, 
leſt from their nearneſs to the ſea, they ſhould be undermin'd 
or quite overturn'd and waſh'd away by the continual beating 
of the waves upon them. 3. If each trickling drop or little 
maſs ſhould fall into the ſea, and be immediately ſurrounded 
by the water, their union into large lumps, ſuch as ambergreaſ: 
is found in, would become very difficult, if not impoſſible: 
and it is triffliog to call in the aſſiſtance of the ſalt- water 
the digeſtion and concoction of the ſun in that troubled and 
cold element, the ſea. 4. Sailors, and ſuch as fiſh for amber 
72805 whether natives or ſtrangers, in the places where it i 
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found, know nothing of theſe trees; as the celebrated GI f 
Eberhard Rumpfius has alſo abundantly ſhewn. Valentini 

Oſt· Indiſche Sendſchreiben ſub No XI. p. 56. 5. In fine, il a 

not mixing with expreſsd oils, and ſeveral other things mau 


nifeſtly ſhews that it is no vegetable roſin. 
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Aovoerhoes, in Colliget. cap. 56. affirms, that ambergreaſe is 


a ſpecies of camphire; but as he did not underſtand what 
camphire was; and as they greatly differ in volatility, ſolubi- 
lity, colour, ſmell, and in ſeveral other properties, they muſt 


be as oppoſite as light and darkneſs, 


Others on the contrary hold ambergreaſe for the produce of 
a certain fruit, (Nic. Monard. Fry ſimplicibus Medicam. Edit. 
Plantin. Antv. P. 13.) which the whales are fond of and ſwal- 
low down, and from which there is generated in their bodies a 
perfect ambergreaſe; but this chimera deſerves no anſwer. 
Julius Ceſar Scaliger and Seraprus ( Fuſs Figs Klobii 
ambræ hiſt. p. 18.) took arabergreaſe for a ey es of muſhroom 
growing at the bottom of the ſea, from which at length looſen'd, 
it floated on the ſurface, and was thrown out on the ſhore ; 
but this opinion refutes itſelf; becauſe, there is no muſhroom 
without ſome diſtioguiſhing charaQteriſtic form; a circum- 
ſtance that ill agrees with ambergreaſe. | ape 
Libavius lib. . ſingularium cap 1. and Weckerus in ſpecials 


lib. ſect 2. p. 79. It. Sylvaticus in Pandett. take ambergreaſe 


for the froth of the ſea: But the following circumſtance 
alone is ſufficient confutation; namely, that in thoſe places, 
where the ſca foams moſt violently, or where its froth is in 
greateſt plenty, there no ambergreaſe at all is found; which, 
were their hypotheſis true, ſhould be moſt plentiful there. 
Hieronymus Cardanus, de ſubtilitat. p. 284. takes amber for 
perma ceti: But how widely they differ is ſufficiently evi- 
dent to every one. oY NE: | 
Eichſtadius, in lib. de confect. alkermes cap. 12. and Fra- 
goſus in lib. de medicam. ex Indid in Europ. delatis cap. de 
ambaro p. 89. affirm that ambergreaſe is the liver of ſome 
fiſh: But every body knows, that the liver has its cap/ula or 
parenchyma, and conſiſts of. filaments of veins and arteries, 
which are by no means found in ambergreaſe; not to mention 
that what is got by diſtillation from a liver is quite different 
from what ambergreaſe yields. | 3 
Moſt who are ſticklers for the marine kingdom, as it is 
called, were of opinion, that ambergreaſe is produced from 
filhes; yet theſe again run into various opinions, reducible 
to three general claſſes, which afterwards ſubdivide into 
ſeveral ſmaller branches. | Sn 
To give ſome idea of this matter. 1. Some affirm that 
ambergreaſe is manifeſtly generated in fiſhes. 2, Others 


with more reaſon, that m_ ſwallow it floating on the ſea. 
2 Ia 


In fine, thoſe of the third claſs determine nothing on either 
fide, and only affirm, that ambergreaſe is found in fiſhes: 
but whether generated in, or only ſwallowed by them, they | 
mention not. From theſe three principal opinions have 
afterwards aroſe ſeveral ſubdiviſions, as to the fiſhes, the 
ſwallowing and the production of ambergreaſe; ſome affirm- 
ing, that it is found in the larger fiſhes only; but others, in 
the ſmaller too; ſome, that it is found in all ſorts of whales: 
others on the contrary, in a certain ſpecies of them; the 
theſe again, differ as to the denomination of this ſpecies, 
| They likewiſe differ as to the ſwallowing of it: For, ſome 
affirm that it is * ra; ſwallowed by all forts of fiſhes; but 
others, by one ſpecies only ; ſome, that fiſhes dic of Jt; but 
others, that it does them no hurt; ſome, that it is ſoon ff 
thrown up again, after being ſwallowed; others that it is 
thrown out with the faces: And others further contend that 
it is likewiſe devoured by other animals. And thus in like 
manner there are no leſs different opinions as to its produc: 
tion; both as to the manner and place where; and whether 
It be an-excrement, or recrement, Qc. | 
The Dr. only touches upon the chief of theſe diffrent 
Opinions, thinking it both needleſs and of little uſe to con- 
fider each in order. | GER | | | 
The celebrated Rumpfins in loc. citat. Valentini ſub Neg. 

+ 50. in his letter from the iſland of Amboina to M. Ten 
f and which 1s verified by Gabriel Nakke and others, 
ſays expreſsly, that not only the larger whales, but likewife 
ſmaller fiſhes and even birds and boars, and ſome likewiſe 
mention foxes, do very greedily ſwallow proportionable 
Pieces of ambergreaſe, where they can come at it, which 
they afterwards throw up again: and hence he ſays it is, that 
there have been ſuch various opinions about ambergreaſe; 
ſome aſcribing its production to whales, and others to hogs; 
tho“ it is only fortuitouſly found in them, as having been 
ſwallowed by them. 5 8395 8 
Of ſuch as hold, that ambergreaſe is found only in one ſort Ne- 
er fiſh, and in a certain ſpecies of whales; ſome who call this 
fiſh azel ( Geſner de aquatil. & quidem de cetis diver ſis 
lib, 4. P. 204.) affirm, that it very greedily ſwallows it, but DE 
{con after-dying of it, it is carefully ſought for by the fiſhermen, {Wit 
Qthers call this fiſh Aſołos ( Kæmpferi Amænitat. exotic. fa 
cicut. 3. P. 635.) and relate that it is upwards of three or four 
fathoms in length; that it lives in the Eaſt.-Indies, * is 
| 3 taken 


— 
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aken about Japan. Others, as M. Andr. Cleyer, who liv'd a 
ong time in the Eaſt Indies, call this fiſh cetum ambrophagum, 
r the ambrivorous whale ; and the ſaid M. Cleyer ſent M. 

ſentzelins a draught of it; which, together with M. Geyer's 
ccount, was publiſh'd Ann. VIII. Dec. 2. of the obſervations 
pf the Academy Nature Curioſorum. Others affirm, that it 
s from a whale of the Zamia kind, Valentini Oſt-endiſthe 
$endſchreiben p. 50. and others again, as Mr. Dudley, imagine, 
1 is ſolely produced from the ſperma ceti 
whales SE 88 oe | | 

Many who eſpouſe neither fide, affirm, that ambergreaſe is 
generally found in all ſorts of fiſhes, and not in any one par- 
icular ſort; nor do they decide the controverſy, whether it be 


oon M'wallowed by, or generated in them; only in this they differ, 


hat they do not affign for it one and the ſame place in the 
iſh: For, ſome, and that the greateſt number affirm, that 
it is contained in the whale's ſtomach; others, in the inteſ- 
ines; whence it is that ſome of theſe affirm, that the whales 
hrow up the amber; but others, that they diſcharge it with 
he feces : All theſe opinions, however, come to the ſame 
hing, and tacitly agree ; vis. that ambergreaſe 1s not gene- 
ated in, but rather ſwallowed by fiſhes: Since it is ſelt- 

evident, that whether a thing be diſcharged by the mouth 


dr anus, it muſt needs previouſly have been in the ſtomach ; 
and what is —_— at the mouth, does certainly come 
7 


rom the ſtomach: If, therefore, the ambergreaſe in the 
omach be not thrown up, but retain'd, then it may natu- 
ally paſs farther into the inteſtines, and at length be quire 
diſcharged : And it cauſes no real difference whether it be 
ound in the "ſtomach or inteſtines; or, whether it be dit- 
harged upwards or downwards: It is a thing well known, 
hat naturally there is nothing in the ſtomach but liquid 
uices; on the contrary, every thing elſe, eſpecially the ſolid 
and compact ſubſtances muſt neceſſarily enter by the mouth, 
and fo be ſwallowed down: If ambergreaſe therefore be 
eally found in the ſtemach or inteſtines of a whale, it 1s an- 
eaſonable to imagine, that it was naturally produced there: 
s it not rather more agreeable to nature, that this ſubſtance 
de by no means generated in this animal, but originally ex- 
{ting without it, and afterwards ſwallowed as food? Since 
any credible authors, tho' they differ, one in affirming that 
tis thrown up by whales; another, that it 1s diſcharg'd by 
he anus ; a third, that it is fognd in the ſtomach: 2 . 
| ourt 
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fourth, in the inteſtines; yet they agree in this circumſtance, M 
a certain and undoubted truth, that ambergreaſe is ſwallow'd ii 
fiſhes, and by no means generated in them. e 
The aforeſaid circumſtances however, as that ambergris hf 
been diſcharged by whales both upwards and downwards, ay 
that ſome of it has been found in the ſtomach and inteſtine 
have betrayed ſeveral into the miſtake, eſpecially, the inhahif 
tants of Madagaſcar, as alia many fiſhermen and ſailors, th 
ambergreaſe is nothing other than the excrement of the cref 
ture, The Japoneſè in their own language call that found j 
fiſhes, or diſcharged by them, 1 fau (Kæmpf. in ht 
citat. p. 635.) which is ſaid to denote the dung of whales. 
To affirm that ambergris is the excrement or dung of whalz 
becauſe diſcharged by them, ſeems not conc luſi ve; as is mani 
feſt from the following inſtance ; Running mercury, or pills 
regulus of antimony, call'd the perpetual. pills, are ſucceſfiyeh 
taken and diſcharged by 10, 20 or more men; one diſchargę 
them immediately ; a ſecond retains them a longer time, and 
third probably dies with them; as the Dr. obſerved in givin 
mercury in the Niac paſſion; Now if both the mercury and pil 
were either diſcharged or found in the body, a pure mercuy 
and pure regulus of antimony, no one therefore would tak 
them for any animal matter, or call them an animal excrement 
The ſame thing alſo holds of the deglutition and ſubſequen 
ejection of ambergris, It is here ſufficient to obſerve, that am 
bergris is a foreign body, floating upon the ſea, which fi ſhes d 
greedily ſwallow down, as a tidbit ; in the manner as muſh 
rooms, truffles, Sc. are ſwallowed by men, but diſcharget 
again indigeſted: That ambergris is ſometh ing foreign to fiſhei 
and indigeſtible, appears from ſeveral relations. 'T'he abo 
mentioned fiſh, agel, is expreſsly {aid to be fond of ambergri 
and to die of it ſhortly after; but to inſiſt only on what is gene 
rally related; fiſhes diſcharge the ambergris, they have iwal 
lowed down, either at the mouth or anus; and it is an un 
doubted truth, that it is very rare to find any ambergris in thi 
ſtomach or inteſtines of fiſnes. Monardes ſomewhere relates 
that in his time in the Canary IAands, 100 Ib. weight of am 
bergris was found in the inteſtines of a whale; and that fron 
that time a great number of whales, ſmall and great, were kil 
Jed, but no ambergris found in them. To this the Dr. adds 
that in ſeveral hundreds of whales there is no ambergris, anc 
that what is ſometimes found in them, was either ſwallowed 
little before, or caſually retained there thro' its compacter bull 
0] 


( 
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ſome other impediment, if not diſeaſe, whereby it was inca- 
able of paſling the inteſtines and being diſcharged. 

It therefore remains, an undoubted truth that ambergris is 
allowed by ſeveral ſorts of fiſhes, but in particular, by 


hales ; that it is afterwards diſcharged either by the mouth or 
nus; or ſometimes alſo retained in their bodies, and after 


„ th eath found either in the ſtomach or inteſtines ; as all theſe cir- 
Wumſtances have for a long time back been unanimouſly verified 
und y ſeveral perſons of undoubted credit: But we are not thence 


> conclude, that ambergris is produced in the ſtomach or inteſ- 
ines of theſe fiſhes ; or becauſe it has for ſome time been re- 
ained in their bodies, that therefore it is ſome animal matter, 
cferable to the animal kingdom. 3 | 

The laſt opinion, reducible to this head, makes ambergris 
n animal recrement, and that of the whale kind ; or, a matter, 
rroduced in the whale, as ſomething peculiar to it; in the fame 
manner as caſtor, muſk, civet, bezoar, Sc. in other animals. 


{ Continuation of the Account of Ambergris; by the ſame: 
Phil. Tranſ. N* 434. p. 371. 7. ranſlated From the Latin. 


U N Phil. Tranſ. No 385. and 387. are publiſhed two parti- 
cular accounts of ambergris, tranſmitted to the Royal So- 

iety from America; the one by Mr. Boylſton, and the other b 
lr. Dudley: Dr. Neuman here only gives a ſummary of boch 
heſe accounts. 

1. Ambergris, according to Mr. Dudley is found only in the 
perma ceti whale. . | Fs EE 

2. It conſiſts of balls or globular bodies, of various fizes, 
rom about 3 to 12 inches diameter, each ball weighing from 1 
and + 1. to 22 Ib. 7 | 5 
3. Theſe balls lie looſe, in a large oval bag or bladder, 
or 4 foot long, and 2 or 3 feet deep and wide, and almoſt in 
1 un rhe form of an ox's bladder, only the extremeties more acute, 
and reſembling a black ſmith's long pair of bellows. 

With 4. A ſpout running into, and thro' the length of the 
Penis. Beſides ES 45 ne 
4 A duct or canal, opening into the other end of the bag; 
an . 

6. Proceed ing from the region of the kidneys. | 

7. This bag lies juſt over the zeſtes, which are above a foot 
ong, and is placed lengthwiſe at the root of the penis, about 
4 or 5 foot below the navel, and 3 or 4 foot above the anzs. 


$. This 
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8. This bag is almoſt full of a deep orange-colour'd liquy 
not quite ſo thick as oil, and ſmelling ſtrong, or rather ſtron 
of the ſame ſcent with the balls of ambergris, which float an 
{wim looſe therein. „ —_— 
9. The infide of the bag is very deeply tinged of the fam 
colour as the liquor, which may. alſo be found in the canal 
the penis. OM” FFC 
10. The balls ſeem to be pretty hard, while the whale 
alive, fince there are frequently found, upon opening the bag, 
11. Large concave ſhells of the ſame ſubſtance and confiſteng 
with the balls themſelves, that have ſcaled off from them. 
12. And the balls themſelves ſeem to conſiſt entirely of ſud 
diſtin coats, inclofing one another, like the coats of an oniot 
13. The number of balls never exceeds 4 in a bag, accord 
ing to Mr. Atkins; who affirms that in a bag, where he found 
one, that weighed 21 pounds, the largeſt he ever ſaw, there w. 
— 4: =S > ens 
14. The whale-men obſerve, that only the old, well grow 
and male whales, contain ambergris: Let at the ſame tim 
Mr. Atkins relates, N NN 0 
15. That he never ſaw, nor certainly heard of a 2 et 
female, taken in bis life, the cows of that ſpecies being much 
more timorous than the males, and almoſt impoſſible to com 
at, unleſs when haply found a-ſleep, or detain'd by their calve 
This is certain, the boats can never come near them, whe 
they are awake, being very ſhy and fearful : Befides, Mr. 4 
kins affirms, 85 . e 
16. That to one ſperma ceti whale that has any of theff 
balls, there are two, that have nothing of the abovemention'l 
deep orange · colour d liquor in their bags; and in fine, 
17. Mr. Dudley in the very beginning of his account, boaſts 
that after ſo long an incertainty about ambergris, he at Jength 
diſcovered this ſecret of nature to be no other than an anima 
production, generated in the body of the /perma ceti whale, it 
the ſame manner as muſk, c. in other animals. And about 
the end of his account he ſays, I hope the Royal Society wil 
aſcribe to me the honour of the diſcovery, or at leaſt that © 
the aſcertaining the origin and nature of ambergris : Yer, 
18. A little before he owns, that he dares not pretend to 
give his own opinion upon the point, but contents himſelf with 
rclating matter of fact. ED | 
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19. The greateſt part of which account he had from Mr. As- 
kins, who uſed the whale-fiſhery for 10 or 12 years together, 
and from ſome other whalemen, | , 
The ſum of Mr. Boylſtor's account, conſiſts of the following 


articulars. 5 5 5 £ F, 
That ambergris is found in no other than the /perma ceti 


liqu bf 
ron 
at an 


E ſand 
anal ( 


drug. That it is ſcarcely found in one of a hundred of them. 
That it is contained in a cyſtis or bag. That they have ſome- 
times found this bag empty, and yet entire. That this bag is 
no where to be found but near the genitals of the fiſh. That 
the ambergris, when firſt taken out, is moiſt, and of an exceed- 
ing ſtrong and offenſive ſmell. But whether ambergris be natu- 
rally or accidentally produced in this fiſh ; he leaves it to the 
learned to determine, £9c. in fine that he had his account, only 
from the fiſhermen or whale-men. 

From all which, it appears; 1. That the 2 accounts above- 
mention'd, agree in ſome reſpects; and 2. Differ in others; yet 
im confiſtently with the principal queſtion. 

Both accounts agree, 1. That ambergris is found in the ſperma 
ceti male whales only, 2. That it is contained in a cyſ/trs or 
bag. 3. That there are lumps of it of 20, 21 or 22 pound 
weight. 4. That this cyſtzs lies near the genital] parts of the 
fiſh. 5. That ambergris newly taken out, is moiſt, and of an 
exceeding ſtrong, and offenſive ſmell ; in fine, 6. That they 
owe their accounts and new diſcoveries to the fiſhermen and the 
whalemen. * 5 

They differ in the following circumſtances. 1. Mr. Dudley 
affirms that this cyſtis has a duct or canal from either end of the 
bag; one in the upper part of the bag, coming out of the kid- 
neys, another in the lower part, running into and thro' the 
length of the penis: On the contrary, Mr. Boylſton affirms that 
this cyſtis has neither inlet nor outlet. 2. Mr. Dudley affirms, 
that tho' in ſome fiſh no ambergris be found; yet they always 
have orange-coloured liquor, mention'd above; But Mr. Boy 
ſton affirms that this bag is ſometimes found quite empty. 
3. Mr. Dudley ſays, that for one fiſh that has ambergris, there 
are 2 in which they hardly find any: But Mr. Boylſton, that 
Farcely one in 100 has any ambergris. 

Theſe 3 differences, however, may be eaſily reconcil'd ; As to 
the firſt, that according to Mr. Boylſton, the bag hath no inlet 
or outlet; this will only ariſe from the negligence of the fiſher- 
man, who gave the account, and who did not obſerve every 

Vor. X. N' 2 F par- 


ale 
bag, 
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male whale; and in one about 20 pounds, more or leſs, of that 
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particular ſo accurately as Mr. Atkiys whale-tman did: Pör. 
— could the bag be found ſometimes full, and ſometimes 
empty, if it had neither inlet nor outlet? As to the ad diffe. 
rence, namely that the bag was ſometimes found empty, this 
may be underſtood either. of the balls only, or of the liquor. 
likewiſe : But it is not directly contrary to Mr. Dudley ac- 
count, ſince both may be natural, or happen ſo at that time; 
In fine, the 3d difference has no manner of difficulty, but both 
accounts agree, in that the pretended ambergtis is found in 
ſome only, but not in all male whales; and as Dr. Neuman 
takes it, a certain 1s put for an uncertain number. * 
That the concrete, taken for ambergris, is true ambergris, 
and not ſome other very different natural ſubſtance, Dr. Næeuman 
denies, and entirely agrees with Mr. Prince, who, eG to 
Mr. Dudley, takes the aforeſaid cyſtis to be the urinary blad- 
der, and the ambergris-ball, to be a. certain concretion, 
formed out of the greaſy odoriferous ſubſtance of the aforeſaid 
liquor, contain'd within it. For his particular Dr. Næuman de- 
clares, . That the cy/tis or bag is no other than the urinary 
bladder of the whale. 2. That the pretended ambergris, 
found therein, is only the ſtone in the bladder; and 3. That the 
ſtrong ſcented liquor contain'd in the bag, is the whale's urine, 
That this bag is the urinary bladder, appears from its deſcrip. 
tion; as that it is 3 or 4 foot long, 2 or 3 foot broad, and almoſt 
in the form of an ox's bladder, or like à blackſmith's long bel- 
lows ; eſpecially when we add its ſituation under the navel, over 
the teſticles, at the root of the penis; and its connect ion with 
the penis and kidneys, and how it is furniſhed with a ſtrong - 
ſcented liquor, without any of the pretended ambergris: An 
ſuppoſing, according to Mr. Boylſton, that the bladder is ſome- 
times oblerv'd to be empty (tho he expreſſes himſelf leſs accu- 
| rately on this head, it being probable, he meant, empty of 
ſtones) 1t would not be altogether impoſſible or unnatural, fince 
the whale might happen to be killed ſoon after it had made wa- 
ter: What farther confirms it to be urine is, that it is found as 
all other urine is, in the urethra of the whale. That the balls 
have the ſame exceeding ſtrong and offenſive ſmell with the 
I:quor, and conſiſt of diſtin ſeparable coats like an onion, are 
circumſtances, common and natural to all animal ſtones as well of 
the urine as gall-bladder: Such a calculus then, is no longer to 
be reckon'd ambergris ; nor the bladder, a peculiar cyſtis; nor 
the urine a peculiar liquor: This is farther verified from what 
1s ſaid by Mr. Dudley, that the whale-men obſerve the full 
- grown 
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grown and large whales only to contain ambergris, or rather a 


calculus according to Dr. Neuman ; and by Mr. Boylſton, that it 
is ſcarcely found in one of 100: And theſe 2 circumſtances are 
both natural and common to men and beaſts ; viz. that the old 
arc ſooner troubled with the ſtone than the young ; and that as 
ſcarce one man in a hundred is afflicted with the ſtone, the ſame 
may alſo happen in brutes : Beſides, the number of other animal 
ſtones is precarious, being ſometimes more and ſometimes fewer; 
and they may conveniently become round by the continual agi- 
tation in the urine, tho' the Dr. has e that the figure of 
alculi, as alſo of bezoar- ſtones, commonly ariſes from that of 
he nucleus, round which the firſt cruſt is laid; at other times 
heir figure is owing to a greater or leſs ſpace, and a greater or 
leſs degree of motion: For, if they be more in number, as to 
poſſeſs the whole capacity of the bladder, or incapable to float 
and move freely about therein, they then are ſeldom round, but 
ommonly unequal and informed, and thus they may eaſily ſe- 
parate into flakes or coats, if they are many in number, or hap- 
pen to ſtrike againſt each other: Nor does the circumſtance, 
hat the male whales only contain theſe balls, weigh any thing 

ith the Dr. fince it is poſſible, that the males only are trou- 
dled with the ſtone; or we may not have ſufficient experience 
df this matter as ta the females; and that the more as it was 
aid, that the females or cows are hard to come at ; and that 
ardly one in a hundred of the males, according to Mr, Boyl- 
01's obſervation, is troubled with the ſtone. 

On the contrary, that very circumſtance ment1on'd by Mr. Dud- 
ey and Mr. Boylſton 3 viz. that ambergris, which the Dr. calls 
a calculus, is not found in all male whales, and ſcarcely in one 
df a hundred, and only in the old ones, ſhews that it is not ſuch 
a recrement, as muſk, carer, Oc. and at the ſame time con- 

rms the Dr's. opinion, that it is no other than a calculus. 

Por, 1. were their pretended ambergris a natural recrement, 
generated in theſe male whales, and were that bag, ſome pecu- 
jar cyſtis without the urinary bladder, and the concrete found 
n it lome ſuch natural ſubſtance, as muſk in the animal, that 
yields that drug, civet in the civet-cat, and caſtor in the beaver, 
o all which Mr. Dudley likens this calculus, generated from a 
morbid. ſtate of the animal; then all the male /perma cers 
phales ſhould have this concrete, as beavers have tafſtor, muſk- 
goats, muſk, c. and in that caſe the b'adder would not be its 
natural place; and all * that ſpecies without e 

| 2 | not 


— 


44 MEMOIRS of the _ 


(not one in a hundred, or the old ones only) would always and 
neceſſarily contain ſuch balls. | | | 
2. Were this concrete generated in theſe fiſhes, and natura 
to them in a healthful ſtate, as caſtor, muſk, civet, E9c. to othe 
animals; not only the /perma ceti whales in America, but all 
| thoſe in the Spaniſh, French and Britiſb ſeas, eſpecially in the 
northern ocean, would have it : And yet no ſuch thing kerb 
r VV | 
3. Mr. Dudley affirms, that the largeſt ball of ambergris hy 
ever ſaw weigh'd between 21 and 22 16. which, for the ſize d 
the bladder, is a pretty large calculus: But the Dr. queries, 
whence thoſe lumps of ambergris could proceed, which wer 
not entirely round, or of any determinate figure, yet 6 foot long 
and weighing 182 J. and upwards; and not coated like ar 
| onion, or friable, or of an orange-colour, much leſs of an un 
grateful ſmell, and leaſt of all fetid; but entirely unformed} 
firmly compacted, of a grey colour, and ſweet ſcented ? Andi 
again, whence could pieces proceed, exceeding the former i 
weight and ſize, 10, 20 times and upwards, and not to be con 
trained in the cyſtis of the biggeſt and oldeſt whale, 


„ 


4. The Dr. farther queries, how this ambergris ſhould eval 
come aſhore; it could not proceed from live whales; becauk 
the only outlet of the cyſtis is thro”. the penis, thro? which inf 


deed {mall pieces might paſs ; but not ſuch large lumps of am 
bergris, as are often found. But ſhould it be alledged, tha 
ſuch pieces are got from dead whales, it would remain to a 
count for their paſſing out of the bag ; eſpecially, fince it i 
membranous and of a pretty firm texture; ſo that its burſting 
after death, and diſcharging theſe floating balls is no ſuch rea 
ſonable ſuppoſition 3 and it is a chance but ambergris might b 
ſometimes found floating about in its bag, but this is a thin 
that has never happened to any one. | 

5. The becks of birds, the claws, ſhells, and ſpines, of fiſha 
and other adventitions matters, ſometimes found in amberorif 
could not paſs thro? the kidneys and ureters into the bladder, 
pretended bag of ambergris. : | 

6. And laſtly, but waving all other arguments, Dr. Neuma 
adduces one, as an inconteſted principle, and his chemico-phy 
fical canon, by which he regulates himſelf in all natural diſqui 
fitions; and which never failed him, nor really can, if aj oli 
with judgment and diſcretion : And this was his principal me 
tiv of denying ambergris to be either an animal production d 
extract. It is a thing well known, that not only caſtor, mull 

| and 
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d civet, but likewiſe all animals and their parts, of whatever 
nomination, ſhould exhibit themſelves ſuch in a chemical 


ane 


aturipalyſis, eſpecially in an open fire or in diſtillation; and conſe- 
otheſvently, veceſſarily yield. an empyreumatic urinous ſpirit, or 
it all nlegm, or an animal fetid oil, or together with it an urinous 
in the olatile ſalt; and if all theſe not at once; yet ſome ſmall 


s bel uantity, or at leaſt ſome figns of an urinous liquor or empy- 
umatic animal oil, which ſhall affect the ſmell and taſte, 


hen theſe bodies are treated in the fire; as all animal bodies 


ris If 


fize M ally do, and even their ſhells, theſe ſtony and earthy parts, do 
eries this teſt betray their animal origin: And thus likewiſe ſhall 
1 werdhe pretended balls of ambergris, which the Dr. ſuppoſes to be 
long ones in the whale's bladder, plainly and ſufficiently ſhew by 
ke Alis teſt, that they-are not only of a mu animal, but of a pure 
n un{Wrinous original, as being generated from the whale's urine. 
rmed ut if any one on the contrary, ſhould take genuine ambergris, 
Ani epurated from all viſible animal parts, and not ſwallow'd by 
der i ay animal, and diſtil it in the ſame manner in an open fire, 
e cond examine what is got from it; he ſhall not find even the 


-aſt urinous part, nor empyreumatic animal oil, nor any thing 


d eve Animal, but quite different modified productions, a different 


ecauſſiphlegm, oil and ſalt, as ſhall be further ſhewn hereafter. 

ch in This, therefore, may be looked upon as an infallible fign 
f am nd an undoubted truth; that when in the chemical treatment 
, thafihf ambergris the leaſt quantity of an animal ſubſtance is got, 


to a0 hether oleaginous, or urino-ſaline ; that this can by no means 

it ie produced from pure amber, but from ſome animal matter ac- 

rſtinidentally mix'd therewith, and which is always to be confi- 

h rea{Wered as ſomething adventitious, impure and not belonging to 

zht he compoſition of ambergris ; whether the proceſs be made 

thin ith ambergris that has, or has not been ſwallow'd before, but 

ith which are mixed the becks of birds or other ſmall parts 

of animals. 1 EY 

But that ambergris ſwallow'd down by fiſhes, or other animals, 

er, offWuffers ſome degree of alteration, at leaſt ſome animal taint or 

| foulneſs can hardly be denied ; whether 1t be afterwards dif- 

uma charged by the mouth or anus, or whether it be found and taken 

out of dead fiſhes : And on that ſcore it generally ſmells ranker 

i{quiWznd appears of a darker colour; nay, experience has taught 

plicgWeven to diſtinguiſh immediately by inſpection what has been 

| mo{Wiwellowed down ; on which account it has in ſome places been 

ion called the dung or excrement of whales, as was obſerved 

mull bove. 1 I 3 ö 
| And 
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| And fince the 2 abovementioned accounts, trapſmitted from 


_ theſe may be divided into 5 opinions, each of which, in a certain 
ſenſe, may be approv'd of e e e | 
Hugo de Lindſcbott, vide Klobis ambre hiſt. p. 19. take 
ambergris for an earth: But this is contrary to nature and expe-f 
rience and the properties of ambergris; unleſs earth be taken iy 
a wider ſenſe, as one of the chemical principles, and not for 
mere earthy matter; for, earth does not io eaſi ly take fire, 8 
readily melt, nor admit a ſolution with ſpirits of ur ine, not to 
mention other properties of ambergris. 5 4 

- 2. Others attend ing only to the properties of liquation and in. 
flammability; as Crazo, in Conſiliis a Laur. Schholtæio colleft. 
Column. 1093, and ſeveral others, have taken ambergris for a 
native and true ſulphur; Dr. Salmon, affirms that it is a maring 

ſulphur: yide London Diſpenſatorq p. 398. Edit. Lond. 1696, 
8vo: And ſuch a denomination is paſſable, were no more 
meant than that ambergris partakes of an inflammable or ſul MW": 
phureous principle; fince not only the ancients, but many mo. ly 
derns give the denomination, ſulphur, to whatever takes fire; 

whether it be a mineral, vegetable, or animal ſubſtance ; an 
dil, fat, roſin, wax, pitch, balſam, wood, coals, bitumen, ſpi- 
rit of wine, or whatever elſe it be: But fince this general deno- 
mination expreſſes nothing ſpecific or determinate ; and fince at 
the ſame time it appears pretty evident, that a native and true 
ſulphur 1s meant, and not the inflammable principle ; ambergris 
can be no true ſulphur. 1. Let ambergris be ſprinkled on Five 2. 
coals, and its ſmel] examined whether it agree with that of ſul- MF ! 
phur. 2. Let it be tried with a fixt alcaline ſalt, whether it Ne 

yield a hepar ſulphuris, vitriolated tartar, Sc. 3. Whether 
ambergris again reduce regulus of antimony into crude antimony. 
4. Whether there is a Jac ſulphuris from a ſolution of amber - 
Fa in quick lime water, or an alcaline lixivium. 5. Whether pk 
rom ambergris and mercury cinnabar be produced ; and whether 7. 
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ſeveral other preparations, which are otherways made with true 
ſulphur, be obtainable with ambergris. And all the attempts h 
and proofs to that purpoſe, will become vain and ineffectual, as 


Some fe. 


Libavius has already ſhewn againſt Crato. 
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"1 Some at length come nearer the matter, and hold amber. 
bed is not only for 4 mineral, but for what it really is; a bitu- 


en, or ſpecies thereof; but happen to differ in ſome eir- 


ture 7 0 

3 757 mſtances. 5 1 LE = - Bos 
ber. ;. Some affiriti that ambergreaſe is produced in aliqu 
tan 4. But others in a dry form. 


;. Others again, that it is produced in the ſea in à viſtous 
rm, or of a mean confiftence. _ _ - 

They likewiſe differ, in that ſome affirm, that athber- 
eaſe ariſes from under the ſhore and rolls down into the 


kf, 2: But others attempt to ſhew, that it ariſes from the abyſs, 
aher from the bottom of the fea. 


1. Such as ſuppoſe ambergreaſe to have been originally 


, or conveyed into the es in 2 liquid forin, held. ie 
| in. Miginally in its nature for a liquid bitumen, or ſpecies of 
ec tha; and amobgft theſe are Ehnſina, Simeon Serhi, 
r_ a vius, Avicenna, Agricola, Solenander, Berrinus, Liba- 
ring s, Garcias ab Horto, Hadrianus Toll, Joh. Buſebias 


erenbergius, Franciſcus Hernandez, and ſeveral others, 
o all hold, that ambergreaſe rolls into the ſea from a bitu- 
inous fountain, or fountain of Naprha; and they differ 
ly in ſome little circumſtances; that are not materia] 3 
inſtance, according to Avicenna and P/ellus, it flows 
dm lateral ſprings into the ſea: Others, on the contrary 


10 a 0 — . — 0 N 
pi. nong whom is Nicolaus Chevalier, who in 1500 deſcribed 
no- Ne large piece of ambergreaſe at Amſterdam) affirm that it 
at Montaneoulſly ſprings from the bottom of the ſea, and from 


rcher*s reſervoits of water is diſtilbd by the central heat, 
it were, into the ſea. TEE | 
2. Others, who hold that amberpreaſe is conveyed into 


ul: {<a in a dry form, affirm, that it is a kind of amber, or 
it Heal dry bitumen, which is conveyed in the ſame manner 
ber No the fea, as the common yellow amber. Andreas Cæſal- 
ny. ut, it is true, calls it a gem; however he claſſes it under 


> ſpecies of amber. The above quoted M. Oelvin, who 
dk ambergris for a meteor, yet in a certain place of his 
atiſe Der Monathlichen. curieuſen Natur-kunſt. Staats- 
4 Sitten præſenten, 2weytes ſtuck im Februar. 1708. p. 56. 
rms, that amber has a great affinity with ambergris; yet 
Wh this difference, that ambergris is found in warmer cli- 
tes, where flowers and aromatics arrive to their higheſt 
fection and moſt fragrant ſmell; whereas amber, on the 
- — | cContrary, 
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eantrary, is only found in the cold northern climates, andi 
the colder Baltsc; conſequently, the latter is of a coarſer ar 
harder ſubſtance. In fine, the experienced and learn 
Dr. Henckel, vide Betheſda Porruoſa p. 74. affirms, thi 
ambergris, amber and 2 or the oriental ambe 
common amber, and black amber, do not differ from a 
another in their eſſential principles, but only in their ace 
dents and degrees; which laſt opinion agrees thiefly wit 
experience. | | ee 
3. In fine, ſuch as ſuppoſe ambergris to run in a viſco 
form, of a mean conſiſtence, into the ſea, affirm, that it is 
firſt like a ſoft pitch, or cow - turd in or upon the bottom of f 
ſea, that gradually hardens: Helbigius, therefore, aſſen 
that ambergris is neither a gum, roſin, dung of birds, u 
bees-wax, but a true viſcous matter like pitch, that li 
and grows, at the bottom of the ſea, like ſea pitch; and th 
account was ſent him by a merchant from Baravia. ul 
| had ſeen it with his own eyes, Ephem. Nat. Cur. Decur. 
An. 1x. p. 459. The above-mentioned celebrated Rumpfi 
in his letter to Ten Rhyne; Valentini Ooft- Tndiſche ſend. ſcunle. 
sben, p. 50. ſays, that this is certain, and that he advan 
nothing new, but his old opinion about the origin of ambe 
gris; namely, that it is a kind of fat, that ariſes from t| 
bottom of the ſea, which at firſt is ſoft and viſcid, but afte 
wards becomes hard by the ſaltneſs of the ſea. Aldrovani 
(Muſ. Metallic. lib. 111. p. 434.) after adducing ſever 
opinions, does at length conclude to the following purpol 
* But I reckon theſe diſtinctions of no weight; fince I ha 
< afſerted it to be a kind of bitumen, and not the dung ( 
© fiſhes or whales.“ FI | 
Borelli, it is true, in loc. citat. Obſervationum, endeavoulif 
to form another objeRion, alledging that ambergris is 
bitumen; that bitumen's have an ungrateful ſmel], and a 
not fit for internal uſes : But in ſuch caſes we cannot alw: 
conclude from the genus to the ſpecies, nor from the ſpecidf 
to the genus, as appears even from common amber; f 
amber is now univerſally acknowledged for a bitumen; at 


pet it has no ungrateful 2 is us'd internally in Aſhe 
pretty large quantity and with ſafety ; not to mention what in at 
ſaid in Act. Erudit. Lipſien. An. 1684. of a certain ſpring! inſe 
Poland, that yields a liquid ſweet-ſcented bitumen that M 3: 
good both in phyſic an diet, and has a very fragrant a m 


balſamic ſmell. | 
Nicol 


/ 


%, 


ROYAL SocieTY. 49 
Nicolaus Monardes, de ſimpl. medicam. p. 12. has already 


id; there are various opinions about the origin of amber - 
greaſe; but the trueſt is, that it is a kind of bitumen, flow - 
ing from a ſpring, which as ſoon as it touches the air, imme- 
diately hardens in the ſame manner, as many other con- 
cretes, as coral, Sc. which at the bottom of the ſea are 
ſoft.” . EE 55 
Joh. Faber. Lynceus in Expoſit. in Rech. p. 565. affirms 
this, therefore, is very certain, that ambergris is no other 
than a bitumen”, x £5 al 

In ſhort, the greateſt part of the writers of natural hiſ- 
Dry agree in the following reſpects, namely 1. That there 
re both liquid and confiſtent bitumens. 2. That all bitu- 
en's are referable to the mineral kingdom. 3. That a dry 
bitumen is no other than a tenacious fat of the earth, and 
hich . readily burns; and 4. That ambergreaſe is endued 
ith the ſame properties; that conſequently it may without 
ny contradiction, not only be a mineral, but likewiſe a 
deculiar ſpecies of bitumen. © es 
Tho' ſomething more might be added, as to the original 
onſiſtence of ambergris; one affirming it carried into the 
ea under a ſolid, another under a viſcid and tenacious, and a 
hird under an entire liquid form; yet the Dr. ſees no abſo- 
ute neceſſity for it; fince theſe three opinions, as being the 
hief of thoſe already adduced, may be eaſily united, and ſo 
ombin'd together, as to be all true in a certain reſpect. 

1. No one, perhaps, who has any ſolid knowledge of the 
rigin of feral ſubterraneous ſubſtances, will deny, that all 
ditumen's are originally liquid; even tho' they do not come 
Into the ſea in a — form. | 

2. That both ambergris and amber muſt needs be originally, 

f not entirely liquid, yet for ſome time in a viſcous form; 
or even ambergris, when thrown out upon the ſhore, muſt 
"Wat leaſt continue of ſuch a texture, that if it happen'd to 
arden in the ſea, it may eaſily be ſoftened by the ſun: For, 
otherways it could not include the becks of birds, ſhells of 
fiſhes and their parts; as many ſuch things ace really found 
in ambergreaſe; and, as is pretty evident, ſuch a variety of 
inſects and other things are likewiſe found in amber. 

3. In fine, it is pretty evident, that tho' ambergreaſe in an 
entire dry form appears like impure and ſomewhat ſoft 
amber, yet as a true bitumen. 


Vox. X. 2 G | What 


new layers, the ambergris may be ſometimes round, ſom 


conſiſt of layers, as animal calcale do. 


internal compoſition and nature; and this latter manifeſts thei 


{ % 
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What Franciſcus Hernandez ſays on this head is wo 
notice; namely that ambergreaſe runs from ſome ſprings « 
Naptha into the ſea, and by ſtormy weather is thrown on 
upon the ſhore ; that it is a very fragrant inflammable mz 
ter, one time harder, another ſofter, ſometimes friable ani 
ſometimes flexible; ſo as in ſome meaſure to be exten 
and flexible between the teeth and fingers like wax. 

Dr. Neuman therefore thinks. 1. That ambergris ru 
out of the earth into the ſea like amber. 2. But not lik 
Naphtha or petrol, but in a groſſer and flexile form, an 
probably often of a viſcid and clammy conſiſtence. 3. Thi 
under the firſt concretion or formation of ambergreaſe, j 
runs together a liquid bitumen or ſpecies of Naphth 
4. That large pieces may be generated at once; but gen 
rally at firſt they are ſmall; but by the acceſſion of ſever, 


times long, or even become of any unequal form: Ar 
during its formation it is always ſomewhat ſoft, whence man 
matters may be entangled in it; however from time to tim 
it may gradually hatden to the conſiſtence of wax: An 
ſince moſt ambergris appears thus in layers or coats; th 
circumſtance might miſlead thoſe in America to imagin 
that it is generated in the ſame manner as the bezoar « 
human ſtone; tho' they might reflect that various othe 
ſubterraneous bodies, both the bituminous, as pit-coals, alun 
Sc. and other minerals, as talc, ſlate, lapis ſpecularis, & 


As to the reſt, the Dr. thinks it not ſo neceſſary to mak 
ſuch deep and accurate reſearches into the original and pri 
mordial production of ambergreaſe: For, who can wit 
rertainty pretend to explain the manner in which comma 
amber is produced? How metals, ſemi-metals, gems, fluon 
and many other mineral] concretes are generated? Very fe 
are the ſubterraneous mixts, of whoſe manner of productio 
we have any certain knowledge, tho we may form a conjec 
ture about this and the other, nay, know the nature of ve 


many of them: The manner of their generation ſeems to b E 
no ſuch neceflary and uſeful ———— ; it is ſufficient for wiſh | 
if we know what kingdom they are of, and if we know thei 


kingdom: And phyfico-chemical experience is the moſt ge 
nuine and infallible touchſtone for all natural mixts. 


7 


To conclude, it is ſurpriſing that Paulus Hermannus, a man 
E ſufficient experience in the Materia Medica, ſhould make 
mention of ee ar in his Cynoſura: This, however is a 
ore tolerable conduct than that of Leonhardus Fuchſius, who 
diculouſly held all ambergris for factitious: But to wave this, 
t us /arther conſider from whence it is brought to us. 
Ambergris for the 83 part comes from the Eaſt-Indies, 
om Madagaſcar and thereabouts, the Molucca iſlands, Suma- 
a, Borneo, Cape Commorim in Malabar, and the Erhiopic 
aſts, which from Sofala to Brand is very productive of am- 
ergris: It is alſo found in other countries, either as it may be 
iven very far into the ſea, and conſequently thrown out again 
don the ſhore in various places of the earth, or as it may be 
et with in the ſeveral ways abovementioned. 
"Tis worthy taking notice, that this precious bitumen is often 
und in very large pieces or Jumps : But not to mention what 
aber Lynceus relates from Gregory de Bolivar, that ſome- 
es there are pieces of amhergris of 100,000 Ib. weight; 
uch leſs what Garcias ab Horto tells us, that there are whole 
lands full of ambergris; nor what Jaac Vigny a Frenchman 
lates, that he knew a country, ſo rich in ambergris, that a 
ouſand ſhips might be laden with it; all which ſeem to 
etch the point too much, eſpecially the latter; Dr. Neuman 
duces the following inſtances, which may ſerve to ſhew that 
cre are really large pieces of ambergris. | 
In 1555 at Cape Commorim a piece was found of about 
00 Ib. and which was then fold for Aſphaltum or common 
tumen': John Hugo de Lind/chor relates that there was found 
bout this Cape a piece of 30 quintals, which is equal to 150 
undred weight. Monardes and Frauciſcus Hernandez make 
ention of pieces of 100 . weight; Garcias ab Horto ſpeaks 
pieces as big as a man; beſides a piece, that was 90 hands 
length and 18 in breadth; Montanus mentions a piece of 
50 lb. weight, and kept by the king of Sarſuma in 1659: In 
6 about Cape Verd at the river Gambs a piece of 80 Ib. 
eight was thrown out, which was brought to Holland: In 
591 there was at Amſterdam a lump of 42 Ib. Daniel de 
'ruel affirms that about Malacca a piece was found of 33 1h. 
Rome, a piece as big as a man's head; and here and at Lo- 
% and in other places in Ealy are ſeveral valuable curioſities 
 ambergris, which abundantly ſhew that they were wrought 
t of very large pieces: The abovementioned Figny had no 
ll piece, which he brought from India, and for which he 
7 8 2 had 
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had 130015. ſterling ; Kæmpfer relates that in his time there 
was found in Kinokuni, a province of Japan, a piece upward 
of 100 Catti or 130 Dutch ib. weight: The two brothers 7, 
Andreas and Marcus Marſperger of Augsburg bought of Rs. 
ert Struzzs at Venice in 1613 a piece that weighed 486. and 
8 0. And to mention no more, we have a very recent an 
withal ſtrong, inſtance in that large piece of ambergris, which 
the Eaſt- India company in Holland bought in 1693 of the king 
of Tidor for 1 1000 dollars; which was at firſt o the form o 
a tortoiſe and weighed 182 }b. was 5 foot 8 inches thick, au 
2 foot 2 inches long: The above named Nicolas Chevalier hu 
deſcribed it at large in a ſmall treatiſe publiſhed at Amſterda 
in 1700, with various copper plates of it in different views 
From all theſe inſtances we can no longer doubt but that then 
are pretty large pieces of ambergris ; ſo that it may be queriet 
how the accounts from America, that mention a bag, can apre 
with Iumps of ambergris of ſuch bulk? 


An Account of a new Engine for raiſing Water; by Walt 
Churchman. Phil. Tranſ. N“ 434. p. 402. 
1. bp this engine the horſes or other animals draw horizontally 
in a ſtreight line and at right angles, whereby they exe 
their utmoſt force; by which means a far greater power | 
gain'd from the ſtrength of horſes, Sc. than by their goin 
round in a circle: For, by the twiſt and acuteneſs of the ange 
they draw in towards the centre, whereby they waſte the 
power, and likewiſe ſhorten their levers: Beſides, their muſck 
and tendons from their hinder legs all along their fides to the 
necks are unequally ſtrain'd, as the duty is hardeſt on one ſid 
even tho their walk be large: Therefore, each of thoſe inca 
veniencies muſt be attended with pain to the animals when! 
work, and with a great loſs of their ſtrength. 

2. A crank does not riſe quite 4 of its circle; neither 
the regulators or rods riſe or fall perpendicular, but oblique!) 
whereby an oval figure is formed o the piſtons motion 1n eve 
cylinder, whick occafions great friction and a waſte of water, a 
every arm of it is continually varying in its power while wor 
ing; as its lever is diſtant from the perpendicular line, and 
of the arms (ſuppoſing it a quadruple one) as they croſs 

erpendicular, are always drawing to and from their own cent 
by which the power is not only Jeſt, but the time alſo. F: 
ther, by the ſhortneſs of the ſtrokes, all the adjacent water 
frequently moy'd contrarily, and by the often opening 4 
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YE by the ſlow opening an 


utting of the valves, there is alſo a e waſte of the water; 
efides the many heavy bearings, frictions, ſurges and repairs 
belonging to it; all which inconveniencies and impediments be · 
ng thoroughly confider'd, there muſt certainly be requir'd a 
much greater power to work the ſame than by Mr. Churchman's 
ethod., For, thereby a ſtroke of 24 feet will riſe 5 and by en- 
W:roing or diminiſhing the fixed wallower, you obtain a Riroke 
ff any required height, even to the extent of the preſſure of 
he atmoſphere : By this great advantage, the water riſes freer, - 
und with greater velocity; and as the lifters or forcers riſe and 
Wall exactly perpendicular, and with an equal continued ſtrain ; 
and as the bearings alfo are fewer and lighter, conſequently, the 
friction in all theſe will be a great deal leſs than with the 
rank, Sc. And laſtly, F of that water which is always loſt 
a ſhutting of the valves will be ſav d. 
From the above conſiderations, and by the ſeveral experi- 
ments Mr. Churchman made on = occaſion, in order to know 
the re il difference between theſe different ways of working, he 
finds that near twice the quantity of water will be rais'd to the 
ſame height, in the ſame time, with the ſame power, by his 
— than with the beſt crank · work that has hitherto been 
erected. | 
aaaa (Fig. 1. Plate II.) repreſents the great frame, the ends 
| of which under the pine-apples are to be contracted to the place 
of the little frame; ſo that the croſs piece at III may ſupport 
the 3 - bearings, now ſhewn in the little one, for a better view 
only; 53 the little frame on which the eap · braſſes are, which 
receive the turn d gudgeons T. in the 3 horizontal] ſhafts; cc the 
| ſtrong ſupporters by the looſe wallowers; 4d the looſe wal- 
lowers, whoſe turned rounds geer truly with the cogs in the 
| great wheel; eee the regulator, (Fig. 2.) which has a circular, 
direct and retrograde motion; ff the rong ſhoulder or ſtud 
fixt to the ſhaft cloſe by the wallower, which ſtops this looſe 
wallower, when the end of the regulator comes againſt it, 
| thereby confining it for 2 revolutions; after which it quits this _ 
ſtud, and does the ſame on the oppoſite fide of the wheel; and 
ſo on alternately, to reverſe the motion of the ſtems in the diffe- 
rent cylinders; gg the wheels, with their cogs, which alter- 
nately work the fixt wallower lying between them; the fixt 
wallower ſuppos'd to be 4 foot in diameter (on a very ſhort 
ſhaft) whoſe rounds muſt be of caſt ſoft iron, and truly turned, 
to elevate and depreſs the racks to the height of 24 feet by its 
2 reyolutions; 311i the 4 lifters or forcers, behind — 
Se 1 which 
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which muſt be a ſmall leverage back wheel, truly fitted to di. 


rect the ſame to riſe and fall eafily and n ie! 
avoid friction and loſs of water in the cylinders ; & & the large bl 
vertical wheel, a ſmall ſegment of which comes thro the floor be 
in the dome for the 4 * * ſtand and draw on; Im (Fig. 3 he 
the arms and the main ſhaft of the ſame; the arms lie horizon. ber 
tal and the oval part is perpendicular; the turned T gudgeon, 75 
with its collar and ſhoulder, both of which muſt claſp the rim ki 


of the under leverage wheel, to keep all firm and ſteady when 
in work ing; o the leyerage wheel about 4 feet in diameter, 050 
with a braſs or iron rim ſuppos d to be truly turned, and to have 
a ſtrong ſhort iron ſpindle thro its center, and at each end a 
turned ſtee] collar and ſhoulder, bearing on 2 caſt cap-brafle; 
exactly level, and ſunk into a ſtrong arch'd piece of timber well 
braced and ſupported for this purpoſe. And here it is to be 
noted, that in large engines and machines where the motion i} 


regular, every heavy bearing ſhould have one of theſe wheels: t ( 
For, they ſave power by greatly abating friction. Upon the 4 


principle of theſe leverage· wheels Captain Rowe has publiſh'd 
what he calls his friction · wheels, tho ſubſequent to Mr. Church. WM” 


man's ſpecification thereof; pp two imal! fide leverage wheels, > 
exaQly fitted to the turned part of the great gudgeon, between laf 
the collar and ſhoulder; they are to be placed and key'd in 1 
ſuch manner, that their friction from the gudgeon may be alike -" 
when at work; 4 the ſteps which the horſes feet preſs, about * 


8 or 9 inches broad, 2 inches thick behind, and declining to an 
edge, being deſigned to make level ground, and good footing for 
their hinder legs when they draw; 7 7 four horſes only in view 
to avoid confuſion, all drawing horizontally in a ſtreight line, 
and at right angles, whereby theſe uſeful animals will ſoon be 
taught a new and pleaſant way of working to themſelves, a 
more advantageous one to their maſters, and of greater utility 
to the public; 5s the faſtening places behind the horſes, ſuppos'd 
to be ſtrong arms below in the ſupporter, and a croſs bar above, 
at both which you mav place ſmall ſheeves or rollers, the upper 
part'of them to be level with each horſes breaſt (when drawing) 
and the rope or ſtrap to come over the ſame, in order to keep a 
weight of 300 lb. (more or leſs) ſuſpended, one or two inches 
from a plank. By this method you will be exactly informed of 
the ſtrength. of each horſe, how long it continues, and when to 
relieve him; as alſo when juſtly to correct the ſlothful one, 
whoſe weight reſting on the plank will always diſcover his Jazi- 
nels ; 7 the faſtening places before, which are deſign'd to _ 
| | | theilt 
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* yy dome meerly for oryament ; inſtead of 
fir hone A . over that 2 horizontal windmil : On 
e lower end of its upright ſhaft fix a ſpur- wheel to work with 
Ihe cogs of the great wheel, thereby to aſſiſt the horſes, or when 
WW: crc is a ſufficient force of wind to do their whole duty; ww the 
Woupling ſtaples with the braſſes; x the ſtrong catch which 


on, at wheel to the frame; the ſcrew or kay, band 
im 3 and light; & the cylinders which are {crew'd 
1 WMoocther at their ends out of fight; and all the fame fort of 
Fork chiefly for uniformity in the draught, po 

* 1; Alſtract of Meteorological Diaries; wirh Remarks there- 


on; by Dr. Derham. Phil. Tranſ. N* 434. p. 405. 


E following meteorological obſervations were made at 
"Naples by Dr Cyrillus, at Bengal by Mr. Bellamy, and 
WM: Chriſtiana in Norway, by —— communicated by M. Kink. 


TN. 1727. a SY | 4 1 
ing Tables of the barometrical and thermometri- 
NA wo the more valuable, on account of their be- 


50 pg made, as the Dr. ſuppoſes, with ſome of Mr. Hauksbee's 
en laſſes. | 


The barometrical means at Naples, are both as they are ſet 


In the illuſtrious obſervator himſelf, according to Dr. 
15 3 e and likewiſe as they are between the high- 
a and loweſt ſtations of every month: Thoſe of Norway are 
an 


the latter way. 


able of rhe Baromerrical Ranges ar Naples and at 
b. | Chriſtiana in Norway, in rh Tear 1727. 

2 : 1 f 5 a} 5 f Fo 2 
ity 25 Janvar. | Fes. | na 

088 I Noeples. Naples. 5 85 Naples. — 
th Hight2 9.80 29.88 30.6 29.3 1 
g) Mean 29.5 529.6 529.63 29.7229. 5929.73 29.14 | 
) 4 Low 29.30 29.38 129.12] == 29.0 | 
nes Eo os SR RE : 

of | APRIL. | Mar. | Jud E. | . 
P e Naples. Naples. | Naples. Norw | 
11. Highle 9.88] 129.88] [29-72 29.3 | 
ect Meanſz9.6 329.7229. 7 ie 29 r 
eit Lo 29-54] 2 9.54 20.46 29.0 


þ 


— . mA IR 
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The Table continued. 


A Table of the Ti hermometrical Ranges at Naples, Beny 
| and Chriſtiana in the Near 1727. 


— 


ELI Jury. | - Avevusr. Srer, 
I. Naples. [Norw. Naples. Norw. Naples. 
[High[29.80 29-7 [29.80 29.7 [29-58 90 
Mean 110 29-33 129455 29-63129-5 129-59]29.92 
[Low [29.54 29.0 29.30 29-3 129-30 
IOcrozzR. Novem. [DECEMB. 
I Naples. | Naples. | Naples. | 
Highſ|29.88| 39.06 29.88 
Mean[29.50[29.66!29.59[29.75129.59 29-65] 
Low 29.12 29.12 | [29.30 3 


FE B 


MAR CR. 


AFRIL. 


Mar. 


Nap. 


Nap. 


51-3 144-5 


48.3 
40.0 


41.0 


- 


35-0 [134-5] 


Beng. |Nap. 

I5.2 [41.0 
7:6 31.0 
o. 1 [21.0 


= 


0.6 


30.0 
24.0 
18.0 


Beng 
20.4 
[0.6 
0.7 


| 


Jury. 


{t-|Nap.|Beng. 
17.0 5. 4 
10.0 7.7 
3.0101 


Chriſt. 
3 


3 
3 


= 
0 


AUG usr. 


Sz. 


i |Nap.jBeng,|Chriſt. 
High|z1.0 [15.4 


45 
Meanlit.1| 7.8 | 35 


| 


Low | 7-31 0.2 | 25 


14.5 


Nap. Beng. 
25. 010.4 
19.7 7.7 


5.0 


[OcrT. 


21.0 


Nov | 
[Nap. 
47:0 
[55e2 437 

40.5 |3 


—-— — 


Theſe tables give an eaſy view of the barometer and th 


mometer in the ſeveral diſtant parts of the world ſpe 
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which would have been very inſtructive, had they been ob- 
ſerv'd throughout the year, as they were at Naples. 
By the barometrical obſervations it appears, that the aſcent 
and deſcent of the mercury is not ſo great at Naples, as in the 
more northerly climates : For, it was but twice in the whole 
year above 30 inches; and but thrice as low as 29.12 inches. 
and ſo in PHil. Trauſ. N* 321. Dr. Der ham obſerved, that 
at Zurich the range is but about an inch; but at Upmin/ter he 
finds the higheſt aſcent to have deen 30.44 inches and the loweſt 
deſcent 27.44 inches, which is a range of 2 inches and 1: And 
by his account of the Petersburg obſervations in 1724. Phil. 
7ranſ. N' 424. p. 10). it appears that the mercurial range there 
is 3.31 inches: And as to Norway, the obſervations are too 
ew, and all made only in the ſummer months, whereby no good 
judgment could be form'd : And at Bengal they had no baro- 
meter. IO 
By the thermometrical table we may judge of the heat and 
old of the ſeveral places: For the right underſtanding of 
Which, it is to be noted, that in Mr. Hanksbee's thermometers, 
he point of extreme heat is 5 degrees above o; the point of 
temperate 45 degrees below o; and the point of freezing 65 de- 
grees. But Dr. Cyrillus faith, it freezes with them at Naples, 
when the ſpirits are only got to 55 degrees, His words, which 
are to the A purpoſe; are remarkable: I take it to be 
* worthy of your ſagacity, and your ſtudy of nature, to account 
how it comes to paſs, that with us water freezes when the ſpi- 
* rirs in the thermometer are ſcarcely fallen to 55 degrees; 
* whereas at London, not before they are at 65 degrees, wher 
your point of froſt is marked. And if our Philoſophy can 
avail us any thing, it ſhould ſeem that there is ſomething or 
other requiſite, with which our air is impregnated, and yours 
© not, beſides an intenſe degree of cold to congeal water, as in 
artificial freezing, not ſnow alone, but ſuch as is mixed with 
© falt, is to be employed. . 
And as it freezes at Naples at a warmer degree of the thermo. 
meter; ſo Dr. Der ham obſerves, that at Chri/tiang, the illuſtri- 
P-| {Wous obſerver complains of the vehement heat of the ſun in July, 
5 Vvben the ſpirits were but at 36 and 34 degrees: In Augiſi at 
225,27, and 28 degrees, when he ſays the weather was hor doth 
5 


- 


hot. The Dr. thus d iſtinctly mentions (as the author doth 
the heat of the ſun, and the heat of the weather; becau 


d tu they may not mean the ſame thing, he having been informed b 
cif the whale fiſhers, that in Greenland the heat of the ſun is ſcarce 
wu Vor. X. 2 5 H tole- 
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s v0 15 on one fide of the ſhip, when on the other it freeze 
hard. N N 
At Bengal the heat at ſometimes ſeems to be very intenſe, by 

the thermometer being in ſome months more degrees above 0 
than the point of extreme heat is: As particularly in April 
May, = June, it was 6, 7, and 8 degrees above o. But thoſe 
exceſſive heats are commonly in the afternoons, the forenoon 
being more temperate ; and the temperature, or what they call 
eold there, is at the ſame time of the day: And the degree 
of the thermometer, at which they reckon it coldiſh, is abou 
15 degrees. And on May 2. at 8 o'clock in the morning Mr. Bel 
lamy faith, (the, thermometer being then at 20.4 degrees) 1 
morning was like winter weather in Europe. 758 

Whether this ſo different judgment of great cold at Bengal 
when the thermometer was about 20 degrees, and of — 
heat at Chriſtiana, when it was but a little below that, vis, a 
25 degrees, Sg. Whether it ariſes from ſome prejudice, « 
from ſome extraordinary quality in the air, Dr. Derham leave 
as Dr. Cyrillus doth, to others to determine. - 

As to the weather, winds, rain, E9c. of the ſeveral placa 
Dr. Derham only gives a tranſient view of every month. _ 

At Naples, January was a cool month, frequent rain with 
much thunder and ſtorms of wind. The rain amounted 1 
111 meaſures and + (23 of which make an Engliſh inch in 
depth) which is 4 inches, 19 meaſures and 2, or near five inches 


Veſuvius was pretty quiet. 
February was a drier month, the rain amounting only to 1 
-meaſures, which is but a little above + an inch deep. The 
weather was for the moſt part cloudy, with ſome froſts. J. 
fuvius emitted a thick ſmoke. | 5 1 
At Naples, in March it was cold, with hail and ſnow on the 
mountains; the rain amounted to 101 meaſures, which make 
4 inches, 9 meaſures depth. The winds were in all the points 
Feſuvius diſcharged rivulets of fire. | 
At Bengal, the ; laſt days of March (which were all ob: 
lerxved in this month) were fair, the- wind 82. 4 
ln April the winds at Naples were much in the northerly 
points, cold, frequent thunder, the rain only 38 meaſures, which 
make 1 inch, 15 meaſures. There was no fire in Veſuviu 
the beginning of the month, but towards the latter end, diven 
' rivers of fire and ſmoke. IX „ 
At Bengal the wind was much among the ſoutherly points 
cloudy, ſome rain and thunder. The weather for the moſt part 
temperate, but great heats in the afternoons, £50 


* 


utherly points. 
ches 11 meaſures and | 
ſavius caſt out rivers of fire, which reach'd almoſt to the 
ottom of the mountain. | 


with much cloudy, rain an 
le month colder than ordinary; afterwards exceeding hot. 


drth weſterly | ü 
hich is but about 4 of an inch depth. 


| Royat Soc 59 
lay at Naples, the wind lay much in the weſterly and 
* K Rain 103 meaſures and F, which make 
2 in depth, with frequent thunder. 


At Bengal the winds varying, but for the moſt part ſouther- 
: thunder. 'The beginning of 


In June, at Naples, the wind was much in the weſterly and 
ints, but little rain, only 6 meaſures and +, 


At Bengal much rain, with thunder and heat. On June 

it is noted; we are now pretty certain the rains are ſet in. 
At Chriſtiana, the obſervations begin on June 22, the wea- 
er temperate, and for the moſt part cloud y, with thunder, hail, 


d rain. 4 


At Naples July was a hot dry month; without any rain, but 
quent miſts. Veſuvius quiet. 5 


| At Bengal, there was frequent and much rain, with thunder 
dd lightning ; for the moſt part cloudy; winds perpetually 


rying. 1 | 
at Chriſtiana great rains with thunder, frequent fogs, ſome 
r, and complaints of vehement heat ; tho' the thermometer 
as but at 39 degrees in that month. 
In Auguſt, at Naples the wind was in the weſterly and north- 
ſterly points, ſhowers with thunder were frequent, which 
ounted only to 49 meaſures and F, which is but a little above 
inches depth. And tho' by the table the weather ſeems to 
ve been warm; yet there are frequent complaints of the air 
ing cold, Veſuvius caſt forth a large river of fire. : 
At Bengal, much rain, with thunder and cloudy, winds va- 
13 but pretty much eaſterly; weather ſometimes very hot, 
t - the moſt part more temperate than in ſome of the other 
DNtNS. | 
At Chriſtiana, the wind various ; frequent miſts with clou- 
and ſometimes fair, and ſometimes ra in. Great complaints 
heat, tho? no great ſigns of it by the thermometer. 
In Seprember, at Naples, the winds various and very ſtormy 
yards the latter end of the month, with horrible thunder, 
htning, and heavy rain, which amounted to 220 meaſures 
1, Making 9 inches 13 meaſures and + in depth; which is 
re than fell in any month this year, and drown'd the marſhes, 
1 did a great dealer damage to houſes, trees, c. Veſuvius 
s quiet at the beginning, but fiery at the end. 
. H 2 


Bengal 


. 
— 


1 


7 engal bath oy the 7 firſt days obſervations, where | 


liſh. Then the wind was more northerly than in any o 
quarter. The fire of Veſuvius lee. 1 
December was a wet, ſeaſonable month, the rain being i 
mea ſures, which is 3 inches 18 meaſures in depth; and this ¶ o 
on the rains and unſeaſonable weather of the preceeding month 
greatly damaged the fruits of the earth. The rain of the WW e 
year the illuſtrious obſerver computes at 3 Engliſb feet j ind it: 
and 14 + meaſures: And to ſhow how much wetter this Mir 
was than theſe other, he gives theſe quantities of the year ft 


Inches, 17 meaſures: Of 1726, 1 foot, 11 inches, 14 + m 


* | HES E two perſons were loſt in a great ſtorm of fi 
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wind was moſtly eaſterly, cloudy and ſhowery, with thung 
and lightning. oY 7 
The obſeryations of the remaining manths are all of Nagl 
where in October, the wind was various, and ſometimes fi 
my, with thunder; frequent miſts, and ſometimes heavy ra 
amounting to 107 meaſures, which is 4 inches 15 meaſures, a 
in the mountains, ſnow. Veſuvius was turbulent in the beg 
ning of the month, and emitted a river of fire. 1 


# 3» 8 


- * 1 4 


November was, for the moſt part, a cloudy wiſling me | 
with thunder and rain; but of no greater quantity than 93 oy 
ſurss, which are equal to three inches 4 meaſures depth, Hy 


2 Engliſh foot 10 inches, 14 meaſures :-Of 1925, 2 foot 


ſures 


The dead bodies of 4 Man and Woman preſerved for 49 Je 
in the Moors in Derbyſhire, by Dr. Charles Balguy. I 
Tranſ. N* 434. p. 413. | 


on the moors, in the pariſh of Hope, near the wat 
lands in Derbyſaere on Fan. 14. 1674; and not being foi 
till the 3d of May following, they then ſmelt ſo ſtrong, 
the coroner ordered them to. be buried on the ſpot : They 


in the . peat-moſs for 28 years and 9 months before they Mee 
look d at again; when ſome countrymen, having obſerv'd Wer 
extraordinary quality of this ſoil in preſerving dead bak 
from corruption, were curious enough to open the Ground, tou; 
if theſe perſons had been ſo. preſerved, and they found then h. 


way alter'd, the colour of their skin being fair and natural, 
their fleſh ſoft, as that of perſons newly dead: They wer 
wards expoſed for 20 years, tho“ they were much change 
that time, by being ſo often uncover'd: And in 1716 Won 
condition was as follows: The man was perfect, his beard ih 
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e d about 3 of an inch in length; the hair of his head ſhort, his 
zung in hard, and of the colour of tanned leather, which is nearly 
; it of the liquor and earth they lay in : 'The woman being 
ten out of the ground, had one leg off, the fleſh decay'd, — 
e bone ſound; the fleſh of one hand decay d and the bone 
und; the upper lip and the tip of her noſe decay d, but no 
her part of her face: Her hair was long and ſpringy, as that 
a living perſon: The upper part of one of her foreteeth, as 
r as was contained in the ſocket, was as elaſtic as a piece of 
] ; and wrapt round the finger, it would ſpring again to its 
ſt form : But it loſt this power after it had been kept for a 
w minutes in the pocket: They were afterwards buried in 
be Church, where viewing them ſome time after, they were 
hund entirely conſumed, Toy om 4 25 
They had lain about a. yard deep in the ſoil or moiſt 
oſs, but without any water in the place: The man's legs, 
hich had never been uncover'd till now he was buried, 
ere. quite fair; the fleſh, when. prefled with the finger, 
cred a little, and the joints play'd-freely, and without the leaſt 
iffneſs: The other parts were much decay'd: What was 
| of their cloaths, (for the greateſt part of them had been cut 
ay, to carry home as a curioſity) was firm and good: The 
oman had on a piece of new ſerge, which ſeemed never the 
orſe. | 


he ſequel of the Account of Ambergreaſe by Dr. Neuman, 
Phil. Tranſ. N'“. 43 5. p. 417. franſlated from the Latin. 
8 to outward appearance, there are ſeveral ſorts of amber- 
greaſe, as aſh-colour'd, whitiſh, yellowiſh, of a dark aſh 
olour, and ſmooth, as if done over with leather, red, veiny, fpot- 
xd, and entirely blackiſh, both that ſwallowed by animals and 


"8, Wftcrwards either ejected into the ſea, or found in their bodies, as 
hey Hat which was not ſwallowed. The ambergreaſe, that has 
ey een ſwallowed, is both the baſeſt and leaſt valuable; for, it 
rv 0 enerally retains ſomething of the place, from which it was 


aken, or ſome animal fætor, and conſequently: is eaſily diſt in- 
zuiſhable from good ambergreaſe: So likewiſe, that ſort, 
vhich is entirely black iſh, or whitiſh, is of no great value: 
n like manner, what appears ſmooth, uniform, and too pure 
o the eye, is to be ſuſpected, as rarely genuine, and generally 
dulterated, if not entirely factitious and compounded. On the 
ontrary, what appears aſh-colour'd, veiny, or even ſpotted 
white, black, or yellow, coated over with an external — 

: crul 5 


161 
dit 


[1 
j 
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cruſt, tho not ſo very pure, but mixt here and there with ih 
becks of birds, parts of the cuttle-fiſh, the ſpines of. fiſhes, 9 
other matters, yet for all this it is reckoned the beſt : "Tho! th 
admixture of theſe impurities be not always ſo neceſſary, bi 
that, if it can be had, it may be choſe rather pure than in 
ure; the Dr. only mentions this, to ſhew that the beſt 
is generally mix'd with variety of traſn. 
The primary properties of good ambergris, beſides thok 
already mentioned, are the following; that it be light, au 
feel almoſt like wax, and at the ſame time be friable, yet 
little tough, ſo that in pounding, it may ſtick to the morty 
or peſtle, be of a fragrant ſmell, eafily take fire at a burniny 
candle, and conſtantly preſerve its flame, eafily melt owe 
the fire or a live coal, and have no particular taſte, neithet 
bitter nor auſtere, neither acid nor ſaline. 5 
The common way of trying the genuineneſs of ambergri 
is (to prevent waſting much of it) to prick it with a ncedle 
or other fine inſtrument, made red hot; and then ſomething 
like melted roſin ſhould appear about the needle and riſe u 
Or it is thrown on live coals, or a little of it is melted in a fil 
ver ladle over a burning candle: This proof, it is true, h. 
its uſe; but if you cannot accurately diſtinguiſh the exhaling 
odour, and befides, obſerve the various other circumſtance 
and only attend to its melting, even this common proof ma 
fail, and it may equally hold in adulterated, nay in factitiou 
ambergris; as does alſo that other recommended by Ern 
ler; viz. that genuine ambergris ſoftens between the fingen 
like wax, whereas the factitious is friable; a property that 
may be eaſily given it by art, and which is neither conſtant 
nor univerſal. | 


Ambergris is adulterated, nay even compounded by im 
poſtors, with wax, roſin, ſtorax, benjamin, amber, ladanu 
muſk, civet, aloes, the rottenneſs of the aſh-tree, the flowe 
of rice, the moſs of trees, £9. According as one cheat im: 
proves upon another, in a juſter proportion and mixture of 


theſe ingredients; but the trick is eafily diſcovered. 

1. The factitious and compounded ambergris appears gene 
rally quite uniform, and every where of the ſame colour ani 
mixture, like a maſs of pills or like dough ; a thing that neve 
To equally holds in natural ambergris. 2. Such counterfeit 
ambergris generally toftens ſooner in a warm hand than-the ge 
nuine. 3. But the beſt way of diſcovering ſuch factitious amber 
gris is by the ſmell; for, as the true ſmell of ambergris is e 


tirel) 
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ly peculiar, ſo it cannot be jo eaſily imitated by art, but 
t this or the other ſme the ingredients ſhall ſometimes 
.dominate, and ſo the cheat be diſcovered ; and that the 
re cafily, if you ſtrew it on live coals, or melt it in a fil- 
r ladle over a burning candle, or even a bit of it be held 
the naked flame, and you ſnuff its fume, and alſo attend 
its melting and taking fire: If it be genuine, it will then 
in melting, continue brown after melting, and at laſt dif- 
e an amber odour, tho' weaker than common amber: But 
it be counterfeit, it will fail in theſe properties more or 
For, this latter will either not melt at all, or later or 
ch ſooner : In boiling and in its odour it will be different; 
it will either yield a ſomething fetid, or more fragrant 
ell, or an entirely different ſmell from the fumes of true 
bergris: And then after toaſting and boiling, it will not 
tinue of the ſame appearance as true ambergris, but be 
a coal, aſhes or earth, and conſequently exhibit a quite 
ferent appearance, even in reſpect of colour. 4, Should 
h adulterated ambergris occur as had no foreign ſmell, 
| which notwithſtanding happened to be compounded with 
ething inodorous, as the moſs of trees, and conſequently , 
uld have no other ſcent than that of true ambergris, even 
h a cheat ſhall be caſily diſcover'd : For, ambergris in 
proportion ſhall ſmell] too ſparingly or weaker ; and 
own on live coals it ſhall fume more copiouſly, if not ſen- 
y ſtink ; nor will it melt equally all over, nor in melting, 
| as the genuine ſort does; in fine, it ſhall not be ſo eaſily 
dled in the flame of a candle, nor burn inceſſantly till it 
pent like a ſmall candle, which yet genuine ambergris 
3. 5. Moreover, all factitious or adulterated ambergris 
lution ſhall appear quite different from the genuine. 
and laſtly, in diſtillation in an open fire the counterfeit 
ers greatly ; not to mention other proofs at preſent. 

+ im enuine ambergris, therefore, is a bitumen, and among all 
known ſpecies of bitumens it equals or comes neareſt to 
der, excepting in its hardneſs and tranſparency : It comes 
reſt to it in its compoſition, not only beyond the other bi- 
dens, and all other minerals, but beyond all other things 


nerellature of what denomination ſocver they may be, as ſhall 
erfeiffear farther on. 1 

ze ge ho' the term bitumen denote nothing other than ſome 
nber era! mixt, yet moſt writers of natural hiſtory have con- 
is end it to this ſpecific meaning, that ſuch a mixt is properly a 


clammy / 
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clawmy fat of the earth, which eaſily burns ; and this d 
racter perfectly agrees with ambergris: For, a fat or oil e 
ſtitutes the baſis or bulk of its eſſential parts, and one dra 
thereof holds at leaſt 2 ſcruples and + or parts of oil; 
which account ambergris may not improperly be calle 
Fat: But as this fat or oil in ambergris is neither a vegeti 
nor animal, but plainly a mineral oil, it may hence with 
greateſt propriety be called a fat of rhe earth: That am 
gris is a clammy body or clammy fat in reſpe& of other| 
cannot be queſtioned, otherwiſe it might be _— ground: 
powdered, and not ſtick in ſuch a manner to the peſtle 
mortar: In fine, that it readily takes flame, may be ei 
ſhewn, if you apply a bit of ambergris to a burning can 
conſequently it has all the requiſites and charaReriſtics 
bitumen, | | a 
That ambergris approaches neareſt to amber of any 
ject, Dr. Neuman had learned by experience: For, 1. Am 
oris by itſelf, and in a dry form, melted over a naked 
conſequently gradually exhaling, and alſo on a live coal, 
a ſtrong amber ſcent; but if ambergris be with water q 
mitted to the fire, it will then in like manner melt like n 
and give the water in ſome meaſure an amber flavour, thi 
does not mix with it; and this flavour is alſo eaſily taken 
by diſtillation; but the ſurrounding moiſture prevents both 
reſolution of the mixt and the evaporating of ſome eſſei 
particles; in a word, the amber ſmell does not this wij 
diſcover itſelf, as when it is melted dry. 2. Ambergri 
the preparation of varniſh, differs not from amber; if ar 
gris be melted, and dephlegmated lintſeed-oil be afterni 
poured. to it, or other ſomewhat oleaginous yarniſhe 
mixed with it. 3. And laſtly, the moſt convincing exit 
ment is the diſtillation of ambergris in an open fire; for, 
this proceſs every circumſtance perfectly and nearly coin 
as in that for amber: Dr. Herman Nicolaus Grimm, who 
been for a long time in the Eaſt-Indies, gradually diſtille 
a glaſs retort in an open fire an ounce of ambergris; 
there came over firſt, a 1 then a ſpirit, and thi 
yellow oil and a little volatile ſalt; and there remain 
the retort ſomething like pitch; and he plainly tells us, 
the phlegm, oil, ſalt and remainder, had the ſame apf 
ance, the fame properties, as theſe very parts have it 
diſtillation of amber, only that the oil diffuſed a ſothel 
more fragrant ſmell, Ephemer. Nat. Curioſ. Dec. II. M 
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405. Dr. Neuman imitated this experiment on a drachm 
ambergris, and found the very ſame things, with this only 
ference, that in his proceſs, he had got no conſiſtent re- 
inder, but a little powder not exceeding a grain in weight; 
lich neither affects the thing itſelf, nor Dr. Grimm's expe- 
nent; but the difference was probably owing to this, that 
finiſned his proceſs a little ſooner, or at the laſt did not ap- 
a ſufficiently ſtrong fire; for, in this caſe we obtain ſuch a 
ainder; and conſequently Dr. Neuman found that the 
ole body of ambergris may in a conſtant, violent degree 
fire be diſtilled and brought over; and moreover, he alſo 
tained from a drachm of ambergris 2 ſcruples and of oil, 
gr. of water, 2 gr. of ſalt, and about a grain weight of 
wder; the ather two grains were loſt by partly adhering to 
 fides of the retort and by partly — The oil 
d ſalt, as being the two principal parts, were of the ſame 
ture, as thoſe of amber, conſequently, not urino- volatile: 
om this proportion of its ingredients we may reflect that ſo 
all a quantity of ſalt and earth is however capable of con- 
nfing a much greater portion of oleaginous parts, or of re- 
xcing them to a firm, tenacious and entirely dry ſtate ; alſo, 
at this circumſtance in a greater meaſure agrees with am- 
r, and conſequently confirms its affinity even in this reſpect: 
I] ſpecies of ambergris do not ſeparate any pure ſalt, ſince 
at little it has is cafily intangled in a copious oil. 1 
Since, therefore, this precious matter, ambergris, exerts its 
incipal virtue by its fragrancy ; hence it has been uſed 
ra long time in perfuming; as in balſams, ſnuffs, dentifrices 
d electuaries for the teeth, powder for the hair, waſh- balls 
d in perfuming clothes; and conſequently, rather applied for 
licacy than uſefulneſs: Since likewiſe a variety of medicinal 
alities was formerly aſcribed to ambergris, as a cardiac, 
phalic, apoplectic, bezoardic, nervine, Sc. Hence it was 
ed in the ſhops, tho' formerly in greater plenty than now, 
different preparations and compoſitions, yet more in the 
alenical than chemical ones, and commonly in the form of a 
dwder. But to wave theſe, and mention one only inſtance of 
very common preparation {ſtill in uſe ; viz. the ſimple eſ- 
nce of ambergris; in which there is nothing other than pure 
bergris with its menſtruum ; and the rather as in the ſo- 
ation of it, he obſerved one or two circumſtances, not to be 
ct with in any author. 


Vor. X. 2 1 5 | I: 
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from this authors concluded that ambergris was neither veg 
table nor animal; neither a roſin, nor an oleaginous fatty of 


ſpirit of wine affects it very little, much leſs diſſolves it 


And further he ſays; ſince ambergris therefore is of ſo dif 


we are poſſeſſed of a very fragrant eflence, and which 


©. the ambergris, which latter remains rather untouch'd. bt 
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It has hitherto been received as a certain truth, that req 
fied ſpirit of wine does not of itſelf diſſol ve ambergris ; a 


refinous body, but a bituminous mineral; becauſe reQify 


and only in the ſame manner as it affects aſphaltum, auib 
and other bituminous mixts ; from which indeed it may ex 
tract a little, but never make a perfect ſolution : And ey 
Dr. Hoffman himſelf, Ob/ervat. Phyſic. Chym. Select. Lib. 
Ozſerv. XVIII. p. 6), Ec. affirms that the ſolution and ei 
traction of all reſinous bodies are eaſily performable 
highly rectified ſpirit of wine; but, which is remarkabl, 
he ſays, that this does not hold in ambergris, which is 
very difficult ſolution in this ſpirit: And becauſe we obſer 
that inflammable bodies, which grow out of the earch, : 
amber, jewiſh pitch, pit-coal, are alſo of more difficult { 
* lution, nor fo readily mix with a vighly ſpirituous liquo 
hence it is we give in to thoſe, who hold that ambergris 
© referable to bitumens, whoſe origin is from the earth, &. 


a „ 


cult a ſolution, this undoubtedly is the reaſon that we han 
* no genuine ſolution of it in the ſhops: For, generally the 
are wont to prepare it with muſk, the eflential oils of ci 
© namon and other oils, or even with civet; and thus inde 


not without its virtue and uſe ; but it partakes bat little. 


Dr. Neuman has from his experience ſhewn this ſolution 
ſpirit of wine, not only poſſible but eaſy, and it require 
only ſome little management: Take highly rectified tartan 
ied ſpirit of wine (tho' in caſe of neceſſity, the fimple red 
fied ſpirit without tartar may equally anſwer) and put toi 
22 part of pure, genuine ambergris cut ſmall; put it in ſuc 
digeſtion, as gradually heats, ſo that the ſpirit or menſtruui 
begin to boil; and this is all the art: Then a perfect ſol 
tion enſues; for, he diflolved 2 ſcruples of ambergris in1 
ounce of ſpirits, and there remained undiſſolved in the bd 
tom of the glaſs, that impurity only, which was not ambe 
gris, but conſiſts of earthy and other heterogeneous parti 
ſometimes 2 grains, or only one grain in weight: For an ei 
temporaneous proof of this; ſet a glaſs, which is not qui 
filled, nor cloſely ſtopped, for fear of its burſting, over Ii 
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heat, its beſt and moſt ſubtile parts would evaporate, x 
therefore a gentle degree of heat was to be applied; th 
indeed all forts of ambergris do not require ſuch a veheme 
fire, and yet the ſolution ſuceeed. 4. And laſtly, it folloyi 
that if you either obtain or have a highly tinctured effeng 
and beſides the menſtruum, you ufe nothing other than an 
bergris, ſuch menſtruum is always a ſpirit of wine tartariſs 
by infuſion; whence the tincture originally proceeds, 1 
from the ambergris, but from the fixt alcaline ſalt, and 
only heightened by the oleaginous parts of the ambergr 
The certainty of this circumſtance appears, if highly req 
fied, oleaginous ſpirit, of wine, be'digeſted per ſe with alt 
tartar only; for, hence ariſes a ruddy tincture, called tj 
ture of tartar: If this ſpirit of wine be not oleaginous; n 
ther the tincture of tartar will be ſo beautiful, and ſcarce 
tinged yellow, or it will be entirely without any tinctun 
but if you put to it a drop or two of eſſential oil, as' 
aniſe, you will plainly ſee a more ſaturated tincture. 

The concluſion of this matter is, therefore, this: 1. Th 
if ambergris be treated with pure and highly rectiſied ſpi 
of wine, or even with ſuch as is tartariſed by drawing 
over; then indeed there is a compleat ſolution, but with 
any peculiar tincture. 2. But if the ſame ambergri| 
treated in the ſame manner with ſpirit of wine tartariſed 
infuſion ; that then there is not only a ſolution, but alli 
tincture, which is chiefly owing to the ſalt of tartar, and a 
ſequently in reſpect of colour is rather to be conſider'd 
tincture of tartar. 3. But if it appears a little higher. 
loured than tincture of tartar, in that caſe the oily part 
the amber have in like manner contributed to the heighten 
the tinfture, as if you had put one or more drops of anol 
oil to another tincture of tartar, to which no ambergris 
uſed. 4. If, therefore, the alcaliſate ſpirit of roſes, n 
either by fermentation or even by repeatedly drawing ite 
roſes, be applied as a ſolvent in the preparation of effen 
ambergris, and with it an excellent eſſence be prepared, 
are not hence to conclude, as if ſpirit of roſes alone were! 
peculiar and appropriated folvent of ambergris : For ht 
as was already ſaid, there is ſome alcaline ſalt, as alſo { 
oleaginous parts; and from theſe the tincture ariſes 1 
ſame manner, as if tincture of tartar were prepared f 
ſalt of tartar with oleaginous ſpirit of wine, without 
bergris and without roſes ; and the ſolution of — 

al 
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vays proceeds, as if It were a ſolution with another 
tariſed ſpirit of wine, or even with what is highly rectified 

1 ſimple, without ſalt of tartar. | 

But that the eſſence or ſolution of ambergreaſe, prepared in 

proper manner with good ſpirit of roſes, diffuſes a much 

onger and more grateful odour, than that prepared with 

ple ſpirit of wine, is entirely natural. For, 1. Spirit of 
ſes per ſe, has not only a ſtrong but a fragrant odour, whereas 
e imple ſpirit of wine has almoſt none at all: 2. It is known 
at ambergreaſe is naturally diſpoſed not to yield any peculiar 
our; but ſo ſoon as ſome other thing, naturally fragrant 
mixed therewith ; that then the odour and fragrancy of 
bergreaſe 1s, as it were, rouſed, excited, and really ex- 


s ; ed; and this is the caſe in the ſolution of ambergreaſe with 
arce Wirits of roſes. | : 
tun The officinal eſſence of ambergreaſe may, therefore, not im- 


operly be prepared with alcaliſate ſpirit of roſes on the ac- 
nt of heightening the odour ; but as there are many, who 
nnot bear either the ſmell or taſte of roſes, hence it will be 
oper to prepare this eſſence with highly rectified and alcali- 
te ſpirit of wine: But that this tinfture may be ſufficiently 


with cacious, and the ſolution the ſooner accompliſh'd, and not 
ors Without its colour, it will be proper doubly to alcaliſate the 
led lvent or ſpirit of wine; as firſt prepare a pretty good tarta- 
it al ed ſpirit of wine by drawing it over, or let a genuine highly 


ified ſpirit of wine be ſeveral times diſtill'd on a fixt alcaline 
alt; and let it be again returned on pure and calcined fix'd al- 
aline ſalt, and digeſted for ſome time; at length decant it, and 
ſe it as a ſolvent for the eſſence or ſolution of ambergreaſe; and 
en this ſpirit, in reſpect of its ſolutive virtue, will act in the 
ame manner as the beſt and moſt precious ſpirit of roſes; nay 


pris T the ſpirit of roſes was neither tartariſed nor alcaliſate, it will 
s, mender the preference doubtful. | x | 
ito Ermuller ſomewhere writes, opera Pharm. Chym. in 


hehrodero dilucid. p. 79. that amhergreaſe is made to fer- 
ment with roſes, and hence the /pzritus roſarum ambratus 
may be made, which is to be preferred to pearls, as the 
oreateſt cardiac and comforter” : But ſince water, as the 


ommon ſolvent of bodies that are to be fermented, 
es in Woes not in the leaſt touch ambergreaſe; and that a true 
ed inermentation cannot poſſibly happen to roſes on the part of 


ambergreaſe ; it is probable this is a miſtake of Zrmuller's ; 
mo which he was led by being told, that a grateful ſpirit n 
| | made 
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made with ambergreaſe and ſpirits of roſes well fermer 
and rectiſied: That the fragrant ſpirit of roſes, even with, 
ambergris, is preferable to pearls, only on account of 1ty | 
grancy, is not to be doubted; for, as a cardiac Dr. Neu 
+ 2 8 3 nay common oiſter-ſheils to pearls; butt 
y the bye. 
It als remains to prove that an inflammable oleaging 
ſpirit promotes the ſolution of ambergteaſe, as may be ſhey 
to the eye: Take highly rectified inflammable ſpirit, and thr, 
into it bits of ambergris; if you obſerve them not to diffoly 
then pour in a few drops only of any pure, eſſential, diftille 
oil, free of all expreſſed oil, and the experiment manifeſtly ſu 
ceeds in a ſhort time: The reaſon is, that ſuch oils are ſolyen 
of ambergreaſe ; fince the experiment always ſucceeded n 
only with the various aromatic, fragrant, eſſential oils, as wit 
that of mint, lavender, Sc. but with the Talian Oglio di a 
| fro, with the reſinous oil of terpentine, as alſo with the pun 
rectified, bituminous, oil of amber, which 1s of the ſame fami 
with itſelf, whereas with expreſſed oil, as that of almon 
there was not the leaſt ſolution or extraction; from which 
appears the more evidently that S$chroder's eflence of ambe 
greaſe, by firſt digeſting and expreſſing the ambergreaſe wii 
oil of almonds, and afterwards drawing highly re&ified ſpin 
of wine over what is thus expreſſed, rather hinders than pr 
motes a ſolution, TE 
Dr. Neuman, with a view to the ſolution of ambergreak 
made trials with dulcified ſpirits, both alcaline and acid; an 
he infuſed and digeſted it with the dulcified ſpirit of vitrio 
nitre, and ſalt; as alſo with dulcified alcaline ſpirits, as d 
urine, or the vinous ſpirit of ſal-ammoniac, as it is called, wit 
quick lime, and prepared ſalt of tartar ; but theſe extra 
little or nothing, and would not entirely diſſolve it: In th 
infuſion with dulcified ſpirit of vitriol there happened ſome 
thing ſingular; this ſpirit, with the little it extracted, form! 
ſome ſaline grains, which ſettled to the fide of the gla 
wherein the infuſion was made. | | © 
That white viſcid matter, of the appearance of tallow, whid 
is commonly wont to precipitate from the ſolution or effenced 
ambergreaſe ; M. Lemery takes to be wax; and from this ci 
cumſtance he would prove, that ambergreaſe is nothing oth 
than wax. „ 
But if this white matter happen to ſeparate, then in that cas 
the Dr. commonly obſerv'd the three follow ing n 
| . Abos 
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at it, which if they are not conjointly abſolutely requiſite 

e precipitation, yet at leaſt one of them is ſo for either the 

ce or ſolution as ſtood in a glaſs that was not quite full, but 

or a third part empty; or the glaſs has not been ſtopt ſo 

ht but that the moſt ſubtle. ſpirits have inſenfibly exhaled 5 _ 

therefore in proportion to that exhalation a little of the ſo- 

on is again precipitated. ; laſtly, the ſolution has ſtill ſtood 

r ſome part of the indiſſolved ambergreaſe. For if the ſol 

be immediately decanted from its remainder, and a glaſs 

quite fill'd up with it, and ſtopt very tight, to prevent its 

porating, then none of it precipitates ſo ſoon, nor does any ſuch 

itiſh matter appear; conſequently the evaporation of this 
y ſubtile ſpirit is the true and principal cauſe, that it again | 
ipitates in its flight what it held before diſſolved. | 
The whitiſh matter which M. Zemery takes for wax, is | 
ing other than a ſort of depurated, or reduced perfect am- 

greaſe; which appears from treating the whitiſh matter | 
the ſame manner as the ambergreaſe was before with | 
ly re&ified ſpirits of wine or any other ſolvent made | 
of for the latter; whereas if the trial be made with 
„and highly rectified ſpirits of wine, they ſhall not 

lve the wax ſo readily, nor incorporate with it in the fame 

ner. Not to mention other circumſtances at preſent. 


Wl 4:count of Experiments made on Ambergreaſe; by Mr. 
ea ohn Browne, and M. Godfrey Hanckewitz, Phil. Tranſ. 
e 435. p. 437. Tranſlated from the Latin. 


H E Royal Society ordered Mr. Brown and M. Hancke- 
witz carefully to repeat Dr. Neuman's proceſs on amber- 
ſe, Mr. Browne judging that the Dr. had in his experiment 
le uſe of too ſmall a quantity of ambergreaſe, namely, a 
le drachm, took an ounce and an half, together with very 
white cimolian earth, (which he always makes uſe of for 
acting the ſalt from amber) reduced to a powder, and put- 
them into a retort he expoſed them to different degrees 
eat; he firſt obtain'd a pellucid phlegm like the pureſt 
er, then a deep ſpirit like beer, after that there came 
r an oil, of a deeper colour, and laſt of all, with a very 
ng fire, he obtain'd a thick black balſam. The oil and 
lim he owns, bad the ſame ſmell with thoſe got from am- 
but without any acid volatile ſalt, nor did the ſpirit from 
dergreaſe ferment with alkali's, as that from amber does 
ch abounds with ſuch an acid ſalt : He takes that ay 
aci 


72 MEMOIRS of te 
acid to be the peculiar criterion of amber. The remain 
amber after diſtillation, are hard, black, and like jet; but f 
ter diſtilling the ambergreaſe, the earth only remained ting 
black ; and therefore fince he could not perceive any acidityy 
volatility throughout the whole proceſs, he Jeaves it undet 
mined, whether ambergreaſe be an animal excrement or nx 
but he obſerves that all its grateful odour, is entirely loſt 

the gentleſt fire. 5 . 8 
M. Hanckewitz diſtill'd in a retort 2 ounces of ambetg 

mixt with double the quantity of very pure white ſan 
and after that, he diſtilled in like manner other 2 oung 


there remained 4 
moderate efferveſſe 


by upon it like a black coal, and ſpread itſelf over all the 
fide of the retort up to the very neck, like fine and ſhi 
black flowers or flakes. | | 
All controverſy about theſe experiments may be eaſy 
termined, if we conſider ambetgreaſe as a mixt * 
| , 
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veral adventitious matters, like other minerals, and not as a 
ple pure body like metals: For no ore of any metal, as lead, 
r inſtance, doth in all its parts exhibit an equal quantity of 
\ctal, or particular mixt mineral]; in like manner the various 
arts of ambergreaſe do not contain the ſame quantity of that 
id ſalt 3 as may be ſeen in M. Godfrey's experiments, in 
e of which the phlegm. he got had a ſubacid taſte, the un- 
dubted fign of that ſalt 5 and in another it had the taſte of a 
utral ſalt; and that ſmall portion of it, examined by Dr, 
ſeuman, contained more of that ſalt than any other. Befides, 
e more that ſalt is entangled in the oil, the more difficultly is 
ſeparated therefrom. In the ſame manner it happened in ſome 
periments on quick lime, according to Dr. Neuman in a 
tter to M. Godfrey, where he writes; that they ſucceeded 
ifferently in England and in France; whence it happened that 
certain Frenchman, upon repeating the ſame experiments, 
at had ſucceeded in a certain manner in England, and ſinding 
at they did not anſwer in the ſame manner in France, affirmed 
at they were entirely falſe. Befides, Dr. Neuman, in another 
tter to Sir Hans Sloane, ſays, that he would not be underſtood 
s meaning p. 421. that ambergreaſe is really amber, but only 
genus thereof, or a bitumen nearly epprodiiug to amber, 
hich was the reaſon that the antients called both ambar, the 
e citrina, and the other odorsfera. Again he adds, as to 
e acid volatile ſalt, of which he obtained à grain or two, that 
e could not be deceived; for, it diſſolved in water as com- 
on ſalt does, and it tinged ſyrup of violets of a red colour, a 
Wther acids do; and is volatile, becauſe it aſcends in Diſtilla. 


jon. A 


In Account of Mr. Thomas Godfrey's Improvement of 
Davis's Quadrant, transferred to the Mariner's Bom, by 
Mr. Logan. Phil. Tranſ. Ne 435. p. 441, . 
THOMAS GOD FREY of Philadelphia, having, 
under the greateſt diſadvantages, made himſelf maſter of 
oe principles of aſtronomy and opticks, as well as other parte 
f mathematical ſcience, applied his thoughts to cenfider the 
aſtruments made uſe of in that momentous part of bufineſs, na- 
' {WF igation. He ſaw that on the knowledge of the latitude and 
ongitude of the place a ſhip is in, the lives of thouſands of 
ſeful ſubjects, as well as valuable cargoes, continually de- 
end; that for finding the firſt of theſe, certain and eaſy me- 
Whods are furniſhed, by nature, if obſervation be duly made x 
Vol. 2» EE » i - . Buy 


, 
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But Davis's quadrant, the inſtrument generally made ufe of b 
Britiſy Navigators (tho' ſeldom by foreigners) he perceived was 
attended with this inconveniency, that the obſerver moſt bring 
the ſhade or ſpot of light from the ſun, and the rays from the 
horizon, to coincide exactly on the ſiducial edge of the ho. 
zontal vane 5 That tho this can be done in moderate weather, 
and ſeas, with a cleat sky, and when the ſun is mot too high, 
without any great difficulty ; yet in other | cafes it require 
more Accuracy than can in fome junctures poſſibly be applied, 
and more time than can be allowed for it. In European luti. 
tudes, of to thoſe nearer the northern tropick, when the ſun 
is in the ſouthern ſigns, and near the meridian, he riſes and 
falls but flowly : Let in voyages to the Eaſt'and Weſt- Indie, 
of which a great many, eſpecially to the latter, are made, he i 
at noon, often and for many days together, in or near the a6] 
nith; and when approaching to or leaving it, he riſes and falls, 
when he has declination, faſter than even at the horizon? Foy; 
it is well known to perſons acquainted with the ſphere, that 
when his diurnal courſe takes the zenith, he there riſes und 
falls a whole degree or 60 minutes in the ſpace of 4 minutes df 
time: So that the obſerver has but one minute, to come within 
15 minutes of the truth in his latitude: While in a middle 
altitude, as 45 degrees he is at noon above 5 minutes and #1 
time, in riſing or falling one fingle minute of ſpace, the odd 
between which is more than 80 to t. And yet, perhaps, tv 
parts of the world require more exactneſs in taking the latituds 
than is neceſſary in voyages to the Veſt Indies: For, it is owing 
to the difficulty of it, that veſſels have fo frequently miſſed the 
iſland of Barbadoes, and when got to the leeward of it hat 
been obliged to run down a thouſand miles farther to Jamaica; 
from whence they can ſcarce work up again in the ſpace 2 5 
veral weeks, againſt the conſtant trade winds; and therefore, 
generally decline to try for, or attempt it. 
But farther, as the latitude cannot be found by any other 
method that our mariners are generally acquainted with, than 
by the ſur or a ſtar on the meridian: In a cloudy sky, when 
the ſun can but now and then be ſeen, and that only between the 
openings of the clouds for very ſhort intervals, which thofe who 
uſe the ſea know frequently happens: As alſo in high tem- 
peſtuous ſeas, when tho? the ſun ſhould appefr, the obſerver 
ean ſcarce by any means hold his feet; it would certainly be 
of vaſt advantage to bave an inſtrument, by which an obſer- 
vation could alto be ſnatch' d, as it were, or taken in much 


| 
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of the angle DC E=+ the arch E E, and CD is the ſeg 
"therefore its radius is half that ſecant. 


"the radius of their circular place will be half the radius oft 
| 1 1. e. putting this radius == 10, the other will be 


ED C, tho' both are ſubtended by the ſame line BD: | 


of the ſame, equal to the diameter of the circle C ED P, y 


Now from the figure it is plain, that in very ſmall arched 


nd the radius for the arch of go, the higheſt to be uſed cr 
the quadrant, will be the ſquare root of half the ſquare of 1 
radius = fine of 459 = 7. ot, and the arches at the centy 
drawn by theſe two radii, are the extremes, the medium 
which is 6.0355 : And if a circular arch be drawn with th 
radius 2, part of the length of it, öl. e. in an inſtrument of: 
inches radius, the length of one inch on each fide of the en 
tre affording two inches in the whole, to catch the coincide 
of the rays on, which muſt be own'd is abundantly ſufficia 
the error at the greateſt variation of the arches, and at thee 
tremity of theſe two inches, will not much exceed one n 
nute.. | | | 
But in fixing the curvature or radius of this central al 
ſomething farther than a medium between the extreams in 
radius is to be conſider d: For, in ſmall arches the variati 
is very ſmall, but in greater, it equally increaſes, as in fig, 
where it appears, the difference between the angles A B C. 
A DC is much greater than the difference between E BC a 


their differences are the angles B A D, and BE D. Thi 
fore, this . was likewiſe to be conſider'd; and cu 
pounding both together, Thomas Godfrey pitch'd on the ri 
of 7 to 11 for the radius of the curve to the radius of t 
inſtrument, which is 6. 3636 to 10. But upon farther confi 
ration he now concludes on 6 f; and a curve of this rad 
of an inch on each fide of the centre to an inſtrument of ihe. 
inches radius, or of +, of the radius whatever it be, will in 
caſe whatever, as he has himſelf carefully computed it, prodi 
an error of above 575 ſeconds; and it is very well Knd 
that navigators do (as they very ſafely may) in their 'voyij 
entirely flight a difference of one minute in latitude. | 
This radius is the true one for the circular place to an a 
of ) 15, and the variation from it is nearly as great at 
degrees as at any arch below it; the greateſt below bein! 
about 44 degrees, which is owing to the differences expreſs! 
fig. 2. and not to thoſe of the curvatures or circular places, | 
blais variation of 5) ſeconds ariſes only, when the ſpot _ 
| cidel 
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lence falls at the extremity of the horizontal fight or vane, 
4 whole inch (in an inſtrument of 20 inches radius) from the 
ntre, and then only in the altitudes or arches of about 44 or 


d degrees. And in theſe, at the diſtance of + an inch from 
ic centre, the variation is but + ſo much, vzz. about x47; and 


e = of an inch not 4/; at the centre it is preciſely true. As 
' j 4 2 . 7 * o * 1 .* * 
\crefore, an obſervation may be taken with it in + of the time, 


at Davis's quadrant (in which x oy muſt be brought to 
ect) in a general way requires : Conſidering this and the vaſt 
nportance of ſuch diſpatch, in the caſe of great altitudes, or | 
tempeſtuous ſeas, or beclouded ſkies, it is preſumed the in- 
rument thus made will be judged preferable to all others of the 
ind, hitherto known. Some maſters of veſſels, who ſail from 
hiladelphia to the Veſt. Indies, have got of them made as 
ell as they can be done there; and have found ſo great an ad- 
antage in the facility and in the ready uſe of them, in thoſe 
utherly latitudes, that they reject all others. And it can 
arce be doubted, but when the inſtrument becomes more gene- 
ly known, it may more univerſally obtain in practice. 
In 17 30, after Thomas Godfrey was ſatisfied in this improve- 
ent, he applied himſelf to think of the other, viz. the re- 
ecting inſtrument by ſpeculums, for a help in the caſe of lon- 
itude, tho? it is alſo uſeful in taking altitudes; and one of 
ele, as has been abundantly proved by the maker, and thoſe 
ho had it with them, was taken to ſea, and there'us'd in ob- 
ring the latitude the winter of that year. In May, 1732 
Ir. Logan tranſmitted an account of it to Dr. Halley. This, 
n his part, 1s all the merit he has to claim in either of theſe 
ſtruments. 5 Ng 
Mr. Logan only adds, that the bow had beſt be an arch of 
bout 100 degrees, well graduated, and number'd both ways; 
he radius to be of 20 or 24 inches; the curve at the centre to 
Zo of the radius on each fide, that is fo of it in the whole; 
e radius of that curve 155 parts of the radius of the inſtru- 
ent; that the glaſs for the ſolar vane ſhould not be leſs, but 
ather larger, than a ſilver ſhilling, with its vertex very exactly 
t: And that the utmoſt care be taken to place the middle of 
he curve at the centre exactly perpendicular to the line or 
adius of 45 degrees. As the obferver muſt likewiſe take care, 
hat the 2 vanes on the limb be kept nearly equi- diſtant from 
hat degree; to which he only adds, that it may be beſt to 
zwe the horizontal vane only one aperture, and not two. The 
ll be ſuppoſes may be left to the workmen. 1 
ore, 


e, L is 8 piece of braſs to fix on the meridian, marked 
Noni uss divifions, with a point reaching down to 


ne ſaid interſeftion: from the equator, or its latitude, 
\und. The degrees and minutes may likewiſe be ſhewn by 
oonal ines. FFF 
9 The uſe of the inſtrument is, as follows. 2 

Propoſition 1. From x obſervations of the height of the ſun, 
diſtance of the faid obſervations in time, being given by a 
b, as alſo the declination of the fun ; to find the latitude of 


place and hour of the dag. 
when the. ſhip is at reſt, that is, at anchor, or in a calm; 


4 to have little or no progreſſive motion. 


iſe 1. Suppoſe the ſun in the equator, on the day of ob- 


ation: Fix the center of the beam -· compaſs at o degree, 


e: 

Wt the equator; and move the point & to the zenith diſ- 
de (the complement of the altitude taken by the uſual 
o (WMruments) and from any hour as from C, deſcribe an arch of 


role with the ſaid point, as he ( Ex. 1. Fig. 3.) Suppoſe 8 hours 
r by your watch, you have another obſervation; move the 
idian 8 hours farther to 4 and fix it there; and with the 
th diſtance then obſerved, deſcribe another arch as ef; 
point where it cuts the former is the place of obſervation z 
its diſtance taken on the meridian from the equator 
ws its latitude;; and the minutes reckon'd on the equator 
the meridiat to C and d (the times of obſervation) ſhew 
t thoſe hours were. 12, 5-9 791 
aſe 2. When the ſun has declination. Fix the centre of 
beam · compaſs on the meridian, to the proper degree of 
ination for the day of obſervation, and proceed as before. 
aſe 3. If the obſervations are at a greater diſtance than 

ours, but in the ſame day. Make uſe of the comple- 

t to 24 hours of the diſtance in time, and take the de- 

ation on the contrary, or lower fide of the equator ; and 

ad of the zenith diſtances, take the nadir . 7 or 
udes, increaſed by go degrees. 

bus, you will find the latitude and time of each obſer- 

on from midnight. In this caſe the beam-compaſs muſt 

nd to more than go degrees. 

4ſ 4. If the obſervations are more than a day aſunder; 

or inftance a day and two hours, namely 26 hours. Place 

centre of the beam-compaſs two hours farther than it was 

day before; but in different declinations, according to 
table of declination for the ſeyeral days. 


. 
4 
5 
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interſection of the arches, by which means the diſtance 


caſe 


| 
| 
| 
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| Caſe 5. When the obſervations are made by a ſtar. 
centre of the beam · compaſs muſt be ſet to the declinatiq 
the ſtar; then proceed as before. To find the hour in 
caſe, the right aſcenſion muſt likewiſe be given. 
. * &bolium.. The ſame method may be, uſcful at land, y 
no meridian obſervation offers. i 
2. When the ſhip is in motion. . 
Cuaſe 1. Suppoſe the ſun in the equator; the diſtance 
tween the 2 obſervations 8 hours, as before; and the arch; 
(Ex. 2. Fi. 4.) deſcribed by the zenith diſtance of the firſ 
ſervation, from the centre C; and the — ca b, 40 depy 
is the angle between the ſhip's way, and the azimuth of 
ſun continued (given by the azimuth compaſs) and that d 
ing the 8 hours, the ſhip has made one degree or 60 ming 
from à to b, or from the ſun; then as the radius is to thei 
fine of cab, 40 degrees; ſo is ab, 60 minutes, to 40 
minutes: Add 46 minutes to the zenith diſtance Ca; 
with k, the point of the beam - compaſſes ſet at that diſtu 
deſcribe the arch che; then with the zenith diſtance of 
laſt obſervation, whoſe centre is d, draw the arch //; 
point where it cuts the arch che is the place where the | 
was laſt; and its diſtance taken on the meridian from 
equator. ſhews its latitude 3 the minutes reckon'd on 
equator from the meridian to d (the time of the laſt. ol 
vation) ſhew the hour, or its diſtance from 12 o'clock. 
Caſe 2. If the ſhip had ſailed from & to g, or towards! 
ſun : The cofine of the angle pay, or of the angle bet 
the ſhip's way and the ſun, muſt be ſubſtracted from the 
nith diſtance of the firſt obſervation. re rt 
N. B. Only the 2 arches che, ff, are to be drawn oi 
globe, the reſt being added here, to ſhew the reaſon of 
conſtruction. x 1 4 ae weil 
- Caſe z. To find the latitude of the firſt place. From 
equator, with a pair of compaſſes, take the diſtance fail 
minutes; and with one foot in the interſectibon of the a1 
be, ff, the place found before, put the other in the 
ga a, the zenith diſtance of the firſt obſervation ; -and 
this inſtance, on the left hand of the azimuth of the ſun, 1 
is the place ſought ; and its diſtance taken on the meri6 
from the equator, ſhews the latitude; and the mir 
reckon'd on the equator from the meridian to C, the tin 
the firſt obſervation, ſhew the hour. 634319 55 
The interval in time, or the degree between the 2 pl 
ſhewn by the index G, is the difference of longitude. 1 
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N. B. Thoſe obſervations are beſt, : whoſe * croſs, each N 
ther almoſt ; at right angles. 
Prop. 2. The. zenith diſtance 2 2 lar RNS 400 Rs 
me time, their declination and right aſcenſion being bonn; 
> find the latitude of the place of obſer vation. 85 
ix the centre of the beam compaſs to the decliustibu of 
ther of the ſtars, and with the zenith diſtance of that tar 
E-{:ribe an arch: Move the meridian as many bouts farther, 
; is the difference of right aſcenſion of the other ſtar ; and 
the centre of the beam-compaſs to the declination of its 
Dad with its zenith diſtance. croſs the firſt arch: The i inter- 
tion ſhews the latitude of the place of obſervation; and 
kewiſe the diſtance of the right aſcenſion of the zenith from 
at of either of the ſtars; by which means the hour may be 
now wn. ts an Te ——— — 
f a celeſtial globe be made uſe of, then place the centre 
the beam-compalſs-over the ſeveral ſtars, 
The latitude and hour being given, the variation of the 
cmpaſs is eaſily known. 
N. B. In order to draw arches- - on. the globe, rub ſome 
owder'd black lead on a piece of paper; lay the Ade Which 
blacked next the globe, where you imagine the interſection 
f the arches will he e: Then draw them on the clean fide 
ich the point of the beam-compaſs ; and they will appear 
n the globe; and if the globe be well e d, they may 


e rubbed out with bread, or waſh'd out with water. 

As altitudes! at ſea are now readily taken with great ex- 
ancſs, by the quadrant, invented by Mr. Hadley; and as 
he ſaid altitudes are the principles, on which the operations 
bove deſcribed are founded ; the previous uſe of 4 © — 
-ant cannot but be of the utmoſt importance t. to thoſe who 
all have occaſion for this inſtrument. - 


In Abſtratt of Meteorological Diaries, 20irh Remarks there- 
on; by Dr. Derham. Phil. Tranſ. N“ 435. p. 458. 


HE following meteorological obſervations were „ 
at Hall in Saxony, by M. Joach. Langen, Ann. 17293 
nd in 1928 at Goflar in Lower Saxony, by Dr. Joh. Conrad 
[rumphins; at Wittemberg in Saxony, by Dr. Weidler; at 
aples by Dr. rillus; at Sourbwick in Northamptonſhire, 
dy Mr. Zynn; and in Sweden, at Lunden, Bettna, Upſal and 
byzdea, to which the illuſtrious obſervers have added obſer- 
aons from Swengeker, in 1 Gothia (Lar.. 58? way 
Vor. X. 1 Vaf- 
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M. Faſſenius, miniſter in Waſſenda; at Wiſing/te, by Mag 
Oxelgren, Lecturer of the 2 e; at Wee! in Oftro-Gui 
by Sueno Laurelius, Paſtor and Provoſt there. At Stockh 
(Lat. 59 30“) by Joh. Backman, Citizen; at Hudick/walj 
Helſingorum, by Olave Broman, Paſtor there; at Hernaſaj 

and Angermann, by Fac. Renmarck, Lecturer of the Mathe 
maticsz at Zefanger and Umea (Lat. 63* 43) by Bern. Af 
ſtadent-of Divinity; and at Torneao in M firo-Goth (Lat. 6; 
43') by Ar. Fougt, Paſtor there: 9 


A Table of the higheſt, mean, and loweſt, barometrical u 


tions, in 1728. 


| Jaxvary, || FEBRUAR T. 
High Mean] Low 
29. 7128-10 28. 2 
II. | TY * 
30.2129. 2029. 3 
29.88 29.71 29.54 
30. 10 29.8402 9.58 
30.2212 9.522 8.82 
30.3 529.32 28.29 
[309-20]29-52[28.85 


Bun [30-80|30-10129-40|[30-B0/30-12[29-45 
Upfale 30.4629.8529.24 30. 5029. 8629.23 


Hudickfwald 30.50 29.7 5]29.01]30. 5629.89 29.22 
Hernœſand 30. 6029.9 50 9.300030. 50029. 7929.8 
Eygdea. 30. 3002 9.73029. acll 30.4002 9.67028. 94 


— 


1 > 5s High [Mean Low} 3 "THigb [Mean| Io | 
Hell 3 29. 228.9228. [Riſinge 29.6729. ol28, 
Goſlar 31. 330. 10030. 6j}Bettna 30.212 9.57028 


Wittembe-g 29.94/29. 529.14 Upfale 30.0002 9.40128. 
Naples 29.88 29.63 29. 28 Hudickfwald30. 242 9. J 20284 


Sourhwick 29.882 9.3 528. fernœſand [30.2512 9.47128 
20.8 129.1628.5 ii |Bygdea, 67 30.28[25-39 28.5 
29.731029 7128.5 
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= AyRiL; May: 
————— [High|Mean|Low || High|Mean| Low 
Hall. [28.11]28. 8[28. 529.128. 8028.34 
Goſlar 214 0.11130. 61131. 5031.04 30. 8 
Wittemberg 30. 01/29.44/28. 9 30. 1029. 829 21 
Naples 29.880 29.7 529.6329. 8029.7 1029 63 
Southwick 29. 9429.48 29.0329. 9629.5 129.07 
Lunden 29.73 29.22. 28.51 30. 02 29.57 29.12 


„ — 


Swenæker 29.83 29.05 28.27 [30-07 29-20128.45 
Riſinge 29. 7029.06 8.43 
Bettna © [30-22 29.03 29.05 30. 50 29 90 29. 30 
Upfale 30. 0029.49 28.98 30.29.29 7329.17 
Hudickſwald|30. 10.29.5029. 10 30.3829. 79.29.20 
Hernceſand 39. 729.5029. 203002975 29.24 
Bygdea. 29.8029. 4029. 0030. 10.29.62 429. 14 
Th . Jur. [ Jur. 

T ſtihNMeanſ Lw. High [Mean] Low 


Southwick 29.932220 29.27 29.95 29.57 29.20 
Lunden 29.83 29.211[29.73129 38[29.02 
Swenzker 29.93 29.4929. 530. 1029. 19.28.28 
Riſinge 29.2029. 35/29. 0029. 5029. 1528.80 
Bettna 30.20129-89129.58 | 30-12[29-66 29.20 
Uplale __ j30. 929-73129-38[29.91129.55129-20 
Hudickiwaldſ30.96 30.09129. 2230 05/29.61[29.18 
Hernceſand 39.129.129. 32 2.97 29-53 29-10 


Hall 29. o4 28. 8028 3 28.1128. $128 5 
Goſlar 31 403 7.01 30. 9 3030. 11030. 7 
Wirtemberg 30. 09.529. 58. 3129- 7149-3 
Naples 29.88 29.75 29.93 29.80 29.71129.03 
29-70 
29.52 


Lo Bygdea. I129.96|29.42128.88ſ[29.85|29.42129.00 
28, = AvucusT. REL ES 
28. 8 High Mean] Lor? 8 
Xl 2 nn . FEE 
28.) Solar 31. 5131. 0130.92 
28. Wittemberg 30. 429. 92945 


T7 | DS : 29-88129.80 29.22 
outhwick 30.429.518. 98 

Lunden __ [29-92129.37]28.82 
Swenæker 129+74129.19{28.64 


do 
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29.42 


| ! © Agover:, _ 2 
1 en gde 
| A | Riſinge "F 129.57]28.86[28.15 | 
| 2 Bettna 330. 1029. 5629.2 
 Upfale 29.912949 
| Hudickſwald;29.90129.48129.07 
if ” 'Hernceſland” |. . 
þ | Bygdea _ 29.959.829. 
Torneao 29,8529. 5620.27 
8 SEPTEMBER. ' || OcToBER. | 
- JHigh Mean|Low High |Mean|L 
Fall 29. 128.1028. 8 FEAT i 
Solar 2 327. 02130. 81131 
8 Wittemderg 30, © (29.73/29 3 | 
Naples Naples [29.88 29.54|29-21|| 
Southwick 30. 02 29.53 29·04 
Lunden 29. N1½29.45 29.05 
Swenzker 29.9329. 3928. 86 
Riſinge x: 29:95129-32128.701[30. 
Bettina 30. 3820.83 29.2803 
Upſale 30. 1729.2 1029.25 
Hudickſwald 30.21 29.74 29.27 20.9” 
:- >Herneeſand::j| i | 
© . Bygdea 30. 2129 53]29.051130.40[29.7c 
Torneao 129.92'29.56|29.20||: 
I. Nerz. 
oe [High |Mean|Low-||Hi 
- .- Goflar 31. 6030. 5 30. 6.31. 567. 
8 Wittemberg 30. 29. 0028. 9 30. 229. 6 
Naples 29. 2252257 29.38\|29.80/29.51 
Southwick 129.95 29.45]28.911130.04129.42 
Lunden 118 29.9020.20 29.26028.62 29.92 29.32 
Swen cker 2995029 4028 340 30. 1629.53 
Riſinge 29.80 29.05 28.30 30.55 29.42 
Bettna 30.4029. 70 29.01/30. 70030. 11 
Upſale £ _[30-10129.44128.79] 30.49 29.87 
Hudickſwald|30.22129.47/29-72130:60129.95 
Bygdea 130.24 28,601t30.5c 29.80 29.10 
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thermometrical 8 table of the higheſt, loweſt and 
mean ſtations at Naples, Southwick, Lunden and U- 
ſal, in 1728. e 24 


Janvary. 1 I] FeBrvary. || Marcn, / A| 
- High Mean Low High |Mean|Low ||High [Mean Low 


faples 149-05143- 5138- 548. 0044. 5 35. C 
buthwick[79. | 67_|_55_jj_0_ | 67_| 54 ſj ®9 |_57 | 45 
unden 83 | 68 | 54 j| 91 | 73 | 5s || 123 
Ipfale. 91. 5180. 9068. 389. 2177. 9166. 60/72. 1163. 0/53. 9 
1 APRIL. . 2 
High |Mean|Low High Mean] Low High |MeanjLow 
aples [42. 5133- 2124. 0 26. 018. 5/11. © 16. © 9. 71.4. 5 
uthwick 71. 0 53 EA | 56 | 40 | 24 | 5” | 35 190 
141188 7214118175153 130 
69. 582. 1144- 71154: 7145: L. 31142- 0033. 6028. 2 
5 „ Au usr. SEPTEMBER. 
High Mean Low High |Mean|Low [High|Mean]Low 
13. 51 8. 2; 3. O[[16. 010. of 4. 0 26. 5 12. 17. 
outhwickj 50 | 34 | 12 56 | 39 | 23 65 48 35 
unden 172 | 152 | 132 REES 133 | 113 || 150 | 122 1.94_ 
pale 37. 2131. 0025. 51/40. 2132-'8125. 51158. 4146. 2134. 6 
f Ocrostxr. || NOVEMBER. DecrmBrr. 
High e Low High |Mean|Low High Mean Low 


ff... f a. 28 A 2 


n 


aples 40. 0/3 1. 322. 50048. 0142. 934. 054. 5154+ 5044 7 
outhwick| 71 | 50 | 41 | 84 | 04 | 43 | 87 7 1-88 
unden 119 | 98 | 78 10987 | ©4 83 | 71 | 59 


vale 68. 2 58 47. 71198. ol57- 0056. 31189. 6176. 8164. © 
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A Table of the Rain at Southwick and Naples in th 
| | Tear 1728. 


Southwick | Naples. | | Southwick| Naples, 
© [lnch Cent.] Inch Meaſures lach Cent. Inch Meaty 
Dan.] 4. oo 4. * 15 3. 21 2 


Feb. 0. 3 . o. 96 
_ 5 
Apr. 2 
May 44 
ene 2. 82 | 1. 21 2. 43 
Nalin in the whole Tear. © 
At Southwick, #s 26 Inches, and 26 Centeſimals. 

At Naples, #5 19 Inches, and 14 Meaſures. 


To make the meteorological obſervations of 1728 as uſt 
as poſſible, Dr. Derham has put as many of them as he ca 
into tables, to be ſeen and compar'd at an eaſy view; but 
was obliged to omit ſuch of them, where no account is gi 
of the inſtruments they us'd, or where none at all were mi 
uſe of, but only verbal deſcriptions given, which tables wa 
not admit of. Bat the places mentioned in the tables had 

Hauksbec's glaſſes. 8 . 
As to the barometrical obſervations the Dr. only repeats! 
things he formerly took notice of, and has had frequent col 
mation of An. 1128 ; r. The great conformity of the ace 
deſcents, and ſtations of the mercury in the barometer. 2. Ti 
the range of the mercury is much greater in the aortherly ti 
ſoutherly climates. LPT — 

As to the thermometrical obſervations, he has inſerted ! 
that were made with the Royal Society's glaſſes; but ſuch as 
made with other thermometers would have been of little or 
wie, unleis they could have been reduced to ſome known md 
ture, which only two of the curious obſervers enabled him 
do: But he found that matter ſo perplex'd and difficult, 
not to anſwer the great trouble of it, eſpecially conſidering ti 
the tables exhibit obſervations, made in different and diſtin 
parts, viz. Laly, Germany, England, and Sweden; by will 
an eſtimate, may, in ſome meaſure, be made of the temperat! 
of thoſe different climates of the world. In order to which! 
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takes notice, that the point of extreme heat in the Royal So. 
s glaſſes is 5 degrees above o, and of freezing at 65 degrees; 
it we caſt our eye upon. the ſeveral months, particularly 
: of winter; eſpecially if we confider what the Dr. remark'd 
127 from Dr. Cyritius, concerning the freezing point, which 
aples is at 55 degrees, at London 65 degrees, and at Chri- 
a and Bengal, probably as different. Confidering theſe 
os it is -ſurprifing, that the heat and cold of thoſe diſtant . 
es is not as different as the northerly and ſoutherly ſituati- 
But at Tunden he was ſurpriſed to find the thermometer 
h lower in the warmer months than at Up/al, or any other 
he Swediſh places, till he found that in all thoſe months, 
had continual cold and rain, when the other places men- 
little but fair, or cloudy, and but little rain or cold. And 
reminds him of a former obſervation, vis. that cold is the 
-nt of wet, eſpecially in ſummer, . 
s to the winds and weather, ſo many are the places of 
rration, and ſo various the obſervations, that it is almoſt 
offible to give a tolerable abridgment of them, and the 
or's remarks therefore on the foregoing years, eſpecially on 
lame places and parts of the world, (vide Phil. Tranſ. 
433. P. 334, S ſeq.) muſt ſuffice here. 
The quantity of rain and ſnow was obſerv'd at Naples, Ri- 
re, Bettna, Upſal, Hudick/wald, and Southwick ; but he 
is no deſcription of the inſtruments with which the obſer- 
ons were made, nor of the meaſures, except at Southwick 
| Naples, where the depth is meaſured by Engliſb mealure ; 
Southwick by inches, and hundreth parts of” an inch ; and 
Naples, by Engliſh inches, and the obſerver's meaſures, 23 
which make an Engliſþ inch. LS. 3 14 
ere follows an account of ſach meteors as the illuſtrious 
rvers have taken notice of, together with ſome of the Dr's 
n that happened about the ſame time. : 
In the night after March 20. a lumen boreale was obſerv'd 
Dettna ; and at half an hour after 8 ou March 22. the Dr. 
ervd at Vindſor an unuſual fort of ſtreaming, in which the 
umns were not (as uſual) conical or pointed, nor riſing to- 
rds the Zenith point; but were of parallel ſides, and roſe 
pendicularly to tke horizon. They were very bright, emit- 


ig fl 5 | - 
n pa light equal to that of the moon in her quarters: They 
= role from a bank of vapours, not cury'd at top (as uſual) 


lacinated or broken. 


Likes 
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Likewiſe on March 24, the curious Bettna obſerver ſi 
there was obſerved the night before, a lumen efflammavs bon 
which was alſo feen at Læfanger. $9 . 

On Auguſt 26. at night, there was a remarkable Jumey| 
reale, at Bettna: And the night before at 10 hours 201 
nates p. m. a gentleman, going from the Doctor's houſe, ſay 
wards the eaſt, about 30 degrees high, a ball of fire abo 
inches diameter, blazing and ſtanding ſt ill at firſt; and 
ſently after running towards the north; and in about 5 min 
or more he beard an. exploſion like thunder; its blaze emit 
a light equal to that of the moon at full. | 1926] 
At the ſame time the rew-papers ſay, a light in the 4 
like a comet, was ſeen at Wattford in Herefordfbire,'n 
© ſparks of fire ifluing from its tail; that then it broke; 
* with a prodigious. luſtre, like the ſun, which laſted not l 
and was followed with a terrible clap of thunder, the | 
© twinkling all the while, and not a cloud to be {: 
Which clap, the Dr. doubts. not, was the ſame his fri 
heard, and which was 5 or more minutes 1n its paſlage 
Upminſter. | 1 200 $0359: 8 

At Bettna, lumina borealia were ſeen on the nights 
Sept. 18, 19, and 24; the 2d of which cover'd half theh; 
vens. And on Sept. 21. about 10 hours p. m. the Dr. obſen 
at Upmin/ter an unuſual fort of tan -· coloured thick vapous 
wards the N. W. 4. N. but withal lightſome, and ſuch ai 
ſtars might be ſeen through. And after ſome time they 
forth in divers places ſtreaming lances, which gently andy 
dually came and went. . | 

On October 13. the Dr. ſaw that uncommon ſort of fire: 
ing at Redbridge, near Southampton, the account of which 
publiſhed in Phil. Tranſ. Ne 410. and the ſame night at 

na there was a lumen boreale eructans flammam, as the 

ſerver expreſſes it: At Zefanger alſo thoſe ſtreamings u 

on the ſame night, and on the 15, 18, 19, and 23d. 

On October 19. there was a parhelion at Lunden, and 
the 22d a lumen boreale at Wittemberg. | 

On November 12. wechad conſiderable ſtreaming at Wini 

and likewiſe at Bettna and Umea ; and on the 29th at 

fanger ; and again at Umea on Dec. 24. . 

The Dr. having receiv'd the curious obſervations 8 Pak 

made at Padua for fix years (vide Phil. Tranſ. No g 

P. 201. & ſeg.) ſubjoins ſuch of them as are conformable 

his own. | | "24 
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A Table of the Rain at Padua, in the Years 


1925 | 1726 1727 1728 1729 
Inch Dec. Inch Dec. Inch Dec. Inch Dec. Inch Dec. 
Tanu. 0. 52101. 355}5 +955]4 2280 88 


Febr. 1.46001 07301 .050j1 .245|2 -5$ 
March o . 88903 -168}1 87804 832 +902 


April [4 0193 99800 49801 41902 768 


{May 3. 825 3883 .530[3_-493/2:634 
JJ une ſo 360 . 60802 47602 1033 134 


July 2 297 2 3572 93004 1604 .526 
Auguſt 5 18501. 26805 06751860 . 578 
Sept. 2 .647|2. 9004 164 +267 
Octob. [7 .104j0 1796 .576 


Nov. 3 -636]2 .27715 091 


7 .599]2 . 80400 894 


Lec 0.03002 . 3907 169 1 
[Lear 29.9892 5. 32 846.407 52-533[35.422 34-399 .. 


From this table M. Polens obſerves, that the Februarses 
re the drieſt months, and 1726 the drieft year in all the fix ; 
d that the Octobers were the wetteſt months, and 1728 the 
telt of all the 6 years. W v6 20 21 3 

Farther alſo he faith, that in the 4 ſeaſons of the years (reck- 
ing their beginning from the roth day ef their reſpective 
onths, viz. December, March, June, and September) leſs 
t falls in winter and {pring, than in ſummer and autumn; 
d that the wet weather increaſes, as the ſeaſons advance; that 
winter the wet is Jeaſt ; that it increaſeth in ſpring 3 1s 


ore in ſummer ; and moſt of all in autumn. 


For proof of this M. Poleni hath made a table of the mean 
unt i ies of the rain in the 4 ſeaſons of each of the 6 years; 
- lums of which 6 years rain are, as follows, in winter 39-490 


ches; in ſpring 52.188 inches; in ſummer 58. 25 inches ; and 
autumn 94.558 inches. But in the many y 


| ars the Dr. ob- 
ted the weather at Upminſter, he finds it not 10, 811935 
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A Table 4 the higheſt and loweſt Station of the varon ” 
with. rhe winds and weather in the 


Werbe atthe 
1- 12 1 fame tine 
9]! M1 2 0 __ Fair, 
l 15 W 4|__ Cleudy. 
13 4.I W | Cloudy, 
Tzol. NW Far. 
29]. 'S'z | _ Cloudy, 
2]. + N | Thin Clouds. | 
120 N 17 Small Rain. 
20], 1 Samewp. "Cloud 
; 10 . i, | Rami! | 
FS Þ $5 dc: Fa | 
{ $1 —— 2 * [Sant with 


18 712 721 


; "Dit this table it . "I the higheſt wy loweſt 
tions in the 6 years, that the greateſt range of the barometer] 
I, 84 inches ; but at Naples it is only 94 centeſimals of à 


-mch ; and What it was in other phects the Dr. has given fon 


Hepoiht of in his remarks on 172). 
"The illoſtrious obſerver hath alſo been very curious, and f 
Aale, in his obſervations of the thermometer. But the l 


bad not ſo much knowledge ef his thermometer, as might enadk 
Pim to compare his obſervations with his own. 


S. Poleni hath alſo compared with his own, the quantiti 
of rain, and the barometrical range obſerved at Paris, by 
De la Hire; and he finds that the rain at Paris is 16. 41 
Iines, and the barometrical range 2 + 
Padua. 

The laſt wing 8. Poleni ta kes notice of is the m: agnetit 
declination, which he faith is 13 degrees weſt and bach a 
creaſed in the 6 years 36; that every day there is a ſmall alt 


ration in declination: So that it doth not continue the fam 
a whole day together; that the declination of all needles (elpe 


a % : Ily 
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ly if touch'd by different magnets) is different à few ſexa- 


ſms. But theſe niceties the Dr. recommends to the enquiry. 
the curious; becauſe they diſagree with the obſervations of 
iert, and molt of the magnetical writers. ys 


weriments and Obſervations on the light, produced by com- 
municating electrical fs 70 The or i worn 
bodies; together with ſome its moſt ſurpriſing effects; 
by Ar. Stephen Gray. Phil. Tranſ. No 436. 5 A W 908 
H E ſeveral new electrical diſcoveries M. Dafay made, 
eſpecially that important Juciferous one, mentioned in a 
mer Tranſaction, put Mr. Gray upon making the follow- 
js experiments. 3 5 
in ſpring 1733, as Mr: Gray had not any filk lines by 
im ſtrong enough to bear the boy, he cauſed him to ſtand 
1 ſome of the electrick bodies; and as he concluded, he 
und the effect the ſame, as mentioned by M. Dyfay. He waves 
entioning the particulars of the experiment; but proceeds to 
oſe that were ſuggeſted to him upon M. Dufay's ſaying, , 
at theſe ſnappings or ſparks are not excited, if a piece. of 
ood, or any other matter than a living body, be paſſed over 
e perſon ſuſpended on the lines, unleſs it be a piece of metal: 
rom hence he concluded, that if he ſuſpended the metal 
pon ſilk lines, or laid it upon any of the electric bodies, 
e effect muſt be the ſame, when the metal had been made 
k&rical by the tube, and the hand of any one was held near 
; and he found it to ſucceed accordingly, He began firſt 
th ſome common utenſils that were at hand, as the iron 
joker, tongs and fire-ſhovel ; any of theſe being ſuſpended upon 
Ines of the largeſt ſewing ſilk, and then the excited tube being 
pplied firſt to the knob of the poker, and afterwards to the 
and, there was the ſnap and pricking felt, as he expected; 
nd the effect was the ſame, when the tube was firſt ap- 
lied to the other end of the poker. He had by him a three 
ronged iron inſtrument, which was made many years before; 
t was defigned for propping up the obſervatory table, when 
eobſerv'd the ſpots in the ſun ; The prongs were about 4 an 
ch in diameter, two of them about 22 inches, and the third 


bout 8 inches long, and pointed; this being laid either upon 


linders of glaſs, cakes of roſin, and bees- wax, or on a cake of | 
ulphur, the tube being applied to the end of any of the lege, while 
be hand or cheek was applied near the other, both the other 
2 had the ſame effect, as that to which the tube had been 
M 2 I _ applied 
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applied; but by holding his cheek near any of the points g 
the legs, the pricking or bo pain was much more fer 
bly felt, and was ſometimes felt for ſeveral minutes after, N 
was not fo inquiſitive at that time about making the experim 
in the dark, that he might ſee the light proceeding from 
iron, not thinking that the electricity communicated to t 
metals would have produced fo ſurpriſing phenomena, as jill 
the following account of the experiments will be deſcribed. 
As to the ſucceſs in repeating M. Dufay's experiment 4 
Mr. Wheeler's, we procur'd filk lines ſtrong enough to bear th 
weight of his foot-boy, a good ſtout lad: Then having 
ſpended him upon the lines, the tube being applied to his fh 
or hands, and the finger of any one that ſtood by held nearhi 
bands or face, he found himſelf prick'd or burnt, as it were, 
a ſpark of fire, according to M. Dufay's account, and th 
ſnapping noiſe was heard at the ſame time: But it did n 
ſucceed when we applied our hands to any part of his ba 
through his cloaths, except upon his legs, upon which 
felt the pain thro' his ſtockings, tho' they were very thi 
ones. — OY 
Being deſirous to make the experiments upon another ſpec 
of animals; we took a large white cock, and ſuſpending hit 
upon the lines firſt alive, the effect was the ſame as on the by 
whether we applied our fingers to any part of his bob 
or our cheek to his beck, comb or claws ; then the cock y 
killed and put on the lines again, and we found very little, 
any difference, from the effect it had on us when the cock u 
living: We then cauſed the cock to be ſtript of all his feathenlf 
and the difference from what has been before ſaid was not wh" 
conſiderable. 85 AE | 
We took a large firloin of beef, that came from an oi* 
that had been kill'd two days before, and ſuſpended it oni 
filk-lines : Then upon holding the fingers near any part of e 
there was a ſnapping, and the fingers were puſh'd or prick d; 
the ſna pping was thought not to be quite ſo loud, as when d { 
experiment was made on the cock, | ne 
We cauſed to be made an iron rod, 4 foot long, and abou" 
half an inch diameter, pointed at each end, but not ſharp, Mr 
ing left about the bigneſs of a pin's head; this was ſuſpend h 
on the lines; then the tube being rubbed, and held near fſ* 
end of the rod, and then the finger or cheek, put near cit) 
end of the rod, the effect was the fame, as when an ann” 
had been ſuſpended on the line, with reſpect to the pric f 
pain we felt. | : 
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At night we made the Juminous part of the experiment, ſu- 


nts I . . 
ding the iron rod on the ſi k lines; then applying one end 
. N. to one end of the rod, not only that end had a 


cht upon it; but there proceeded a light at the ſame time 
om the other, extending in form of a cone, whoſe vertex was 
the end of the rod; and we could plainly ſee that it confiſt- 
I of threads, or rays of light, diverging from the point of 


"th | - 1 - = 
1. e rod; and the exterior rays incurvated. This light is at- 
ent oded with a ſmall hifling noiſe ; every ſtroke we gave the 


be cauſes the light to appear: The hiſſing ſeems to begin at 
at end of the rod next the tube; and as it comes, encreaſes in 
udneſs ;- but it is ſo ſmall as not to be heard without good 
tention, and by thoſe only that ſtand at the end of the rod 
om whence the ſaid light proceeds. 


- 


1d Mr. Godfrey being deſirous to ſee theſe experiments, Mr 
id ay repeated them, by laying a rod of iron upon a cake of 
; boilfMWic!-lac, which was laid upon a glaſs.veſſel; and the effects 
ich ere much the ſame with what has been mentioned above. 


After his return to London, which was in Seprember 1733. 
lt. Gray cauſed to be made 3 iron rods, one 4 foot long, and 
o, 3 foot Jong each; one of theſe was made tapering to- 
ards the ends, and pointed as that of 4 foot was; the other 
dinted at one end, and the other end not pointed, the diameter 
the rods about half an inch; they were firſt forged, then 
rd and burniſh'd. With theſe he made the following expe- 
iments : When any of them were laid upon the brims of hol- 
ow cylinders of glaſs well warm'd, or upon cakes of roſin and 
Nees wax, or upon thoſe of ſulphur, the phenomenon was the 
ame, as when they had been ſuſpended on filk lines: But now 
e diſcover'd a very ſurpriſing one, vis. that after the tube 


an Mad been applied, and the light ſeen at both ends, upon his 
ongoing to the other end of the rod, when there was no light to 
t of ie ſeen, upon holding his hand at ſome diſtance from it, then 


oving his hand towards it with a pretty ſwift motion, there 
en i ued from that point of the rod a cone of light, as when 
he tube had been applied to the end; and upon repeating this 


abo notion of his hand, the ſame phenomenon appeared for 5 
rp, Mr 5 times ſucceſſively, only the rays were xe time ſhorter 
pen ban the other: theſe lights were attended with a hiffing noiſe. 
car That light which appears upon that end next the tube, when 
r either held obliquely te the axis of the rod, has its range tending 


animt 


Ov 2rds it: All the time he is rubbing the tube, theſe flaſhes 
rick 


flight appear upon every motion of his hand up cr down the 
St - tube; 
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tube; but the l flaſhes are produced by the motion 
his hand downwards. . 1 
When 2 or 3 rods are laid either in a right line, or formiy 
any angle with each other; or either touch, or are at a ing 
diſtance from one another, the tube being applied to one; 
their ends; the fartheſt end of the farther rod exhibits d 
ſame phenomena, as one ſingle rod doe. 
An experiment with the rod pointed at but one of its end 
when the tube is applied to the other end, the point exhibi 
the ſame appearance and a like effect with the rods, that 
er- at each end; but the great end of the rod, when 
and or cheek is applied near it, gives but one ſingle ſny 
but this is much louder than the greateſt of thoſe from i 
point of the rod, and one feels a little more pain by it. 
le caus'd forge an iron ball, and then turn and buriil 
it; it was 2 inches diameter, and placed on a wooden {tx 
that had a ſmall concave on the top; in which the ball w 
placed: The ſtand being ſet upon a cylindric glaſs, then th 
excited tube being applied near the ball, there proceeded 
ſtream of light from it, with a ſmall hiſſing noiſe : Then py 
ting his finger or cheek, near the ball, there was no ſnappiy 
nor any pain felt; yet there appear d a very bright light, 
The rod of 4 foot long, being placed upon a ſtand, th 
had a croſs arm with a groove in it to receive the rod; at 
then the ſtand being placed on the glaſs cylinder, they wa 
ſet at ſuch a diſtance as that one of the points of the 1 
might juſt touch the ball over againſt its centre; then gui 
to the other end of the rod with the excited tube, he appli 
it as uſual ; when he came to the ball, the hand or cheek it 
ing near it, caus'd a loud ſnap, compared to thoſe made) 
the points of the rods, and the pain of pricking or burnin 
was more ſtrongly felt, the light was alſo brighter and mot 
contracted : He then placed the rod with its point at an 1nd 
diftance from the ball, and applying the rod as before, i 
came to the ball, and touching it with his hand or finge 
there not only appear'd a light on the ball, but there all 
proceeded a 2 light from the point of the rod, aft 
the ſame manner, as when the experiments had been mid 
with the rods only. 
The following experiment was made with the 4 foot 100 
and a brats plate 4 foot ſquare: This was placed upon 
ſtand ; io that the plate ſtood perpendicular, the ſtand ben 
ſet on the cylindric glaſs; then the rod with its ſtand 7 
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to be of the ſame nature with that of thunder and lg 


„ | 11: on” 
An Account of M. Seignette's Sal polychreſtus Rupellerihq 
and ſome other chemical Salts; by M. Geoffroy. Pull G 
, Tran. N? 436. p. 37» 33 | „„ % 5 xa 22 of } Th! r, 
Seignette's ſal Polyc hreſtus Rupellenſis is a tartar” * 

M. ſolubile, Lhd of Hes S als of tara!” 
and the fixed ſalt of the kali of Alicante, well depurasi * 
This ſalt is very ſingular: For, tho! it be a fixt alcalme fi 
it has the voculiar property of cryſtallizing, nor does it ea 
diſſolve in the open air, as other fixt falts do; but one 
contrary calcines therein like vitriols or Glauber's ſalt. M 
ther peculiar property, M. Geoffroy obſerv'd of it is, tha at 
it be ſaturated with a vitriolic acid, and the liquor be e. 
rated, there reſults a falt that reſembles Glauber's ſalt, * 
has all the- — erties requiſite to make M. Seigneties i 
In order to r es n „ ii e en e 
Take of the ſalt of kali well depurated 1 15, diffol 1 
in water, add thereto about 1 15. J. of cryſtals of tam Je 
boil the whole in order to diſſolve the cryſtals : But the ex $d 
proportion of cryſtals of tartar can be determined no mt ol; 
in this operation, than in making the zarrarum /olull ch 
either becauſe the ſalt of kali has retain'd more or leſ WF in 
midity in its cryſtallization, or becauſe the tartar has nf 
or leſs impurities in it. But if there be too much tatu ** 
the alcaline liquor, after the fermentation is over, filtrate and 
liquor, and as it cools, the ſaperfluous tartar will fall to . 
bottom. After the ſeparation of the tartar from the li.“ 
evaporate the lixivium by a gentle fire, ſet it in a cool H 
to cryſtallize, and you will have very fine cryſtals. It fte 
liquor be evaporated a little too much, there will be nod f tf 
ſtals of falt formed, but the liquor will be converted i, 
hard tranſparent maſs, not unlike glue. But if you dif the) 
this maſs again, you may make it cryſtallize, as upon.“ 
ſolving M. Seignerre's ſalt. 41 
This ſalt purges very well, from one to two ounces, 1 


ſolv'd in a quart of water. | 

M. Seignerre's cryſtallized alcaline ſalt, is the falt of! 
that does not diſſolve in the air. M. Geoffroy was actual 
work in perfecting this ſalt, in examining that of kak, 
comparing it with borax. From this laſt he extracts Gi 


, by mixing it with oil of vitriol, The mixture of borax 
ances with one ounce and a drachm of vitriol, upon ſubli- 
tion, gives the [al ſedativum, deſcribed by M. Homberg; 
] the refidue expos'd to a ſtrong fire affords Glauber's ſalt. 
Geoffroy found out a method to ſhorten this operation: 
t, inſtead of ſubliming this ſalt, he gets it by cryſtalliza- 
n in light foliated Jaming. This ſalt, whether ſublimated, 
ryſtalliz'd, has the property of diſſolving in ſpirit of wine; 


irit of wine has no effect on borax ; the oil of vitriol, di- 
ſted with ſpirit of wine, communicates no greenneſs to its 
me; it is therefore requiſite, that the borax be united with 
acid, in order to produce this green flame. 

il ſedativum made by cryſtallization cryſtallizes in a pe- 
ir manner: This operation is performed with 4 ounces of 
„, 1 ounce and 1 drachm of concentrated oil of vitriol, 
moſt fixt and weighty that can be had. The borax is put 
oa glaſs retort, the oil of vitriol is pour'd on it, and then 
If an ounce of common water, This mixture being ex- 
xd to a fire, gradually increaſed, after the phlegm has 
zd off, and even while it is a paſſing, there riſe flowers, or 
volatile ſalt in very beautiful foliated Jaming, ſome of 
ich melt by the heat of the fire. After the operation, 
fineſt of theſe flowers, which are round the neck of the 
ort, are gather d; and thoſe that are grey are thrown upon 
remaining maſs ; which maſs is diſſolv'd in water, filtrat- 


ion, the ſhining talcous laminæ are to be ſeen in the 
or. In 24 hours the liquor is pour'd off theſe Jaming ; 


oF y -_ waſh'd in fair water, ſet to drain, and then to dry 
T a ItOVeE, | | | | 

br f theſe cryſtals do not calcine in the ſtove, or in the ſun, 
4 inf 2 fign there is nothing cryſtallized but the /al neutrum: 


they do calcine, it is a ſign that there is ſome Glauber's 
mixed: And then this ſalt muſt be diffolv'd again in hot 
ter, and re-cryſtalliz'd. No body before M. Geoffroy 
ught of extracting this ſalt by cryſtallization, being always 
umed hitherto, 
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{ if you ſet this ſpirit of wine on fire, its flame is green. 


and evaporated ſlowly. Sometimes even without evapo- 
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An Account of a Machine for changing the Air of the Ru, 
, ſick People in a little time, by either drawing out ii" 
foul Air, or forcing in freſp; or doing both ſucceſſival0 

4681 Hout opening Doors or Windows ; by Dr. Deſagulialliih | 


% " . 


Phil. Tranſ. N. 437 45. i ß!!! 3 tel 8 
D ECB (Fig. 1. Plate IV.) repreſents a caſe, containing f 
wheel of ) foot diameter, and 1 foot thick; being 
cylindrical box, divided into 12 cavities by partitions direch 51 
from the circumference towards the centre, but - wanting 
inches of reaching the centre; being open towards the cen - 
and likewiſe towards the circumference; and only clog'd & 
the circumference by the caſe, in which the wheel turns i 
meags-of a handle, fixt to its axis A, which axis turns in 
iron forks, or half concave cylinders of bell-metal, tuch p 
A, fit to the upright timber or ſtandard, A E. 8 3 
From the middle of the caſe on the other ſide behind! * 
there comes out a trunk or ſquare pipe, call'd the ſuckiy * 
pipe ; which is continu'd quite to the 7 54a of the , 
perſous room, whether it be near or far from the place wha... 
the machine ſtands, in an upper or lower ſtory, above or 1 


low the machine. There is a circular hole in one of the d 
cular planes of the machine, of 18 inches diameter round HI 
axis, juſt where the pipe is inſerted into the caſe, where, 
the pipe communicates with all the cavities; and as the why 
1s turned ſwiftly round, the air, which comes from the fi 
perſon's room, is taken in at the centre of the wheel, uy] 
driven to the circumference ; fo as to go-out very fwiftly Wnv: 
the blowing pipe B, fixt to the ſaid circumference. | 
As the toul air is driven away from the ſick room, the. 
in the neighbouring apartments will gradually come into 
room thro” the ſmalleſt paſſages: But there is a contrivaid 
to apply the pipes which go to the ſick room to the blow 
pipe B, -while the ſucking pipe receives its air only from ti 
room where the machine ſtands, By this means freſh: 
may be driven into the fick' room after the foul has bes 
drawn out. | 727 75 \ 34:2: 
This machine would be of great uſe in all hoſpitals, a 
priſons: It would alſo ſerve very well to convey warm. _ 
cold air into any diſtant room; nay, to perfume it inſentl — 
upon occaſion. „ | Þ 7 
Fig. 2. repreſents the inſide of the flat of the wheel, wi - 
is fartheſt from the handle, and next to the ſucking pipe 
1,1 


© ff 


* — 


2, 3, 4 repreſents the cavity or hoſe, which receives the'air 
\nd the axis, having a circular plate of iron round it to 
d all firm; which plate is made faſt to the wood and to 
iron croſs that has the axis in it; ggg, a prick'd circle 
reſents a narrow.ring.of thick blanketiing (which by pref- 
g againſt the outfide caſe, whillt it is fixt to the outſide of 
flat of the wheel) makes the paſſage into the wheel tight; 
1H is another circle of blanketting, likewiſe fixed to the 
de of the wheel, and rubbing againſt the caſe, that the 
violently driven againſt the inner circumference of the 
e may have no way out, but at the blowing pipe at B. 
gere is on the outſide of the other flat of the wheel, where 
handle 1s fixt, a ting of blanketting, like HHH, oppo- 
to it; but none oppoſite to ggg; becaul? the wood there 
ot open, but comes home cloſe to the axis. . 
Fig, 3. repreſents a vertical ſection of the wheel and caſe, 
tle forward of the axis, drawn by a ſcale twice as large as 
tof the other 2 figures: A 4, the axis ſupported by the 
s Ag, cylindrically hollow'd, excepting the upper part, 
re a pin keeps in the axis; BD the caſe with the ſucking - 
e Sa; EA the prop for one end of the axis; 1, 2, the 
ning into the wheel; gg the eminence of the wood, to 
ich is fixed the {mall ring of blanketting; the four black 
tks, one of which is near H, repreſent the ſections of the 
er two rings of blanketting. 2 


akulation of the Velocity of the Air, mov'd by the New 
noented centrifugal Bellows of ) foor diameter and 1 foot 
pick within ; by Dr. Deſaguliers. Phil. Tranl. N“ 437. 


the . 44. 
ito i „ 5 £1 ; 
oa HEN the wheel revolves upon its axis (every revolu- 
ov! ton in this machine being performed by a man with 
lune labour in about half a ſecond of time) the air may 
m 5 © Fa . . E 
conſider'd as divided into as many concentrical circumfe- 


ces, as there are particles of air contain'd between the 
and greateſt circle ; conſequently, the centrifugal forces 
be as the radii; that is in an arithmetical progreſſion. 


1 K = radius of the greateſt circle be 3. 5 foot 
"6 = radius of the leaſt circle 75 
1= radius of the middle circle 2 $25 
1 2 =. ST 
pipe | 2 0 


N 2 8 U = 
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v = the velocity, or ſpace, deſcribed in the middle; 
circle in a ſecond of time, upon ſuppofition that heh 
wheel performs 2 revolutions in a ſecond, 8 
8 = the ſpace deſcribed by the action of gravity in 
a ſecond of time. ; 7 FT 
s = the ſpace that a particle of air receding from the o 
would in a ſecond of time deſcribe by the action of the; 
trifugal force at the circumference of the middle circle, 


2M:V::9v5S:5$; therefore, * Ds by Huygens's rule. 


G and o expreſs the force of gravity, and the centrif 
force at the middle circle. Since the ſpaces deſcribed in 
ſame time by the action of 2 forces are as thoſe forces 


$:: G: c, and = = t, and ſubſtituting in this exprel 


== inſtead of s, we have 25 c; and putting wk 


2 0 _- 825 
ſtead of its equal M, 45 =. So that the rat 
| KR —xx8Sg 


gravity to the centrifugal force, at the middle circle, is| 


Pol 2 i 
to = 2 { — : ich þ 
of G xg or that of 1 to Es which 
multiplied by the number of the revolving circles R 
— for the preflure of the column of air R — x proceed 
rom gravity R — , and the preſſure proceeding from 
R - x vv i 5 
centrifugal forces ; wherein R — x being 
Rr : 
tor common to both may be thrown out of the expreli 
And fince the velocities produced from different pred 
are as the ſquare roots of the preſſures, the velocity ul 
gravity would give from the natural weight or preflut 
R — x will be to the velocity which the fame column wi 
have from the preſſure occation'd by the centrifugal forc 
4/1, or 1 to / + os 
7 R —rxS 70 
Laſtly, fince the velocity proceeding from the ati 
gravity upon a column — R — x is alu ays a known quam 
it may be call'd = 4 (in this caſe equal to 15.38 foot ft 
cond) and conſequently, the velocity proceeding from thet 
tril 
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Ouh:ifagal force will be ax N — a u 

0 rirug; — NPS a. " EE7xs, 
av 15.38 Xx 26. 

ll, ===: That is, in this machine === = 

„RNS 4.25 * 16.1 

he 9.67 foot per ſecond. And if we add to this the velocity of 


the outer circle, in the tangent of which the air eſcapes, 
vhich in the ſuppofition we made of 2 revolutions in a ſecond 
f time) is 44 foot per ſecond, we ſhall have it = 93.67 foot 
ver ſecond. | en 

N. B. This calculation ſuppoſes the bore of the ſucking 
ipe ſufficiently great to furniſh as much air as would eſcape, 
xccording to this velocity: But in this machine the fucking 
pipe being no 1 than the ajutage or blowing pipe, the 
* proceeding from the preſſure occaſion d by the cen- 
riſugal force, and from the velocity in the tangent (which 
ay be repreſented by a column of air of ſufficient height 
e give the velocity of 93.67 foot, which is 145.882 foot) 
uſt be divided into 2 equal parts, one half employ'd in 
ucking, and the other in blowing ; therefore, the half of 
145-382 foot, which is 52.941 foot, will repreſent the height 
f a column of air, that would occafion the ſame preflure, 
ith which the centrifugal force and the circular motion act 
n this machine; and a column of this height producing a 
relocity of 68.53 foot per ſecond. This number will expreſs 


he fame number will likewiſe expreſs the velocity of the air 
dnt of the blower, proceeding from the centrifugal force, and 
he circular velocity of the outer circle, which 1s the real ve- 
city of the ſtream of air out of the blower of this machine, 
vis, 68.53 foot per ſecond ; which is at the rate of a mile in 
bout ) — or about ) miles in 9 minutes. 


The Ujes of the foregoing Machine; by the ſame. Phil. 
Tranſ. N“ 437. p. 47- | 

$ NE of theſe centrifugal wheels is fixt in a room above 

the Houſe of Commons, to draw away the hot ſteam ari- 
Ing from the candles, and the breath of the company 1n the 
touſe, when it is very full, in warm weather; as alſo after- 
ards to drive in a ſtream of freſh air, to ſpread uniformly 
lover the houſe, by coming in at the middle of the cieling. 


| Beftdes 


he velocity with which the air is ſuck'd into the wheel; and 
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Beſides the uſes of this machine for fick rooms and priſons, fy 
warming, cooling, or perfuming any chambers at a diſtance; f 
may alſo ſerve in a man of war, to take away the foul air betwen rat 
decks, occaſioned by the number of men in the ſhip, and to gin 
them ſreſh air ina few minutes. In every part of the veſſel eye 

foul hole may be rendred wholeſome, and even the ſtench and foi 
air from the ſurface of the bulge-water may be carried off. 4 


to mines, the machine muſt prove of excellent uſe. For, ef 
* the damps, (either fulminating, which taking fire, deſtroy thi. 
men and ruin the works, or arſenical, which kill by their pod; 


ſonous nature) are ſome ſpecifically lighter, and ſome. ſpeci. 
cally heavier than common air ; this centrifugal wheel can inz 
little time drive down air thro' wooden trunks, or launders, d 
7 inches bore, in ſuch. quantities into the deepeſt mines, as 1 
cauſe all the light damp to come out at the top of the pit; 
or by only altering 2 ſliders, ſuck away all the heavy poiſonou 
damp, whilſt wholeſome air goes down from above ground into 
the pit, ſo as to fill all the ſubterraneous caverns with freſh 
and wholeſome air. | ; 3415 will 

Likewiſe a great many of the difficulties, which attend the 
carrying on ſubterraneous paſſages for the conveyance of water 
from mines (call'd ſoughs, adits or drifts) may be .remov'd by 
help of this wheel: For, the freſh air may be driven in: 
very little time to the place where the men are at work; tho't 
the Jiſtance of 2, 3, or 4 miles: and therefore alſo to any in- 
termediate ſpace : Whereas the practice now is, either ro mk 
a double drift with communications between the two for the 
circulation of the air, or to fink perpendicular ſhafts or pi 
from the top of the hill over the adit ; both which method 
are very expenſive, and will, (the doctor doubts not) upd 
trial, be out-done by the application of this machine. 


The caſe of a cataleptic Woman ; by Mr. Richard Reynell 
Phil. Tranſ. Ne 437. p. 49. | 


() NE Anne Bullard, a Servant maid, about 2 1 years of ag, 
had for ſome time been irregular in her menſes, and'ver) 
much afflicted for the Joſs of a friend. July 10. 1730. fit 
complained of a pain in her head, ſickneſs in her ſtomach, with 
a general diſorder; and ſhe took Gaſcoign's powder for 
ſweat: Next morning about g o'clock, ſhe was found in bed, 
ſenſeleſs, ſtiff, and void of feeling, with her eyes ſhut. , When 
Mr. Rezrell came, he found her in a true cataleptic fit, ſenſe 

£19 
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;, without mot ion, her limbs very ſtiff, but warm, and not 
fly bent: But in whatever poſture any limb was put, 
continued in the ſame, whether erect or reclin d: Her re- 
iration was good; but her pulſe low, and irregular: She 
d no catchings nor .convulfive motions; but could, by no 


wt -20s, be brought to herſelf. A vein was opened in the arm, 
fold 12 ounces of blood taken away: ſhe bled freely, and 
Ae a little to herſelf, but could not ſpeak. He then gave her 
, ue following draught. ER Ad. Menth. Rure, Bryon. Co. aa 
te. $27. volat. Corn. C. /s. Sacchar. albiſſ. Dij f. hauft. 


d 5 ſpoonfulls at pleaſure of the follow ing Julep. R Ag. Puleq. 
ite, Menth. aa Zij.. Ag. Brion. Co. Nephrit. aa 3s Tintt. 
or. By. Sacchar. albiff. 4. J. F. Julapium. In a few 


I - 

4. urs ſhe came to herſelf; and upon asking whether ſhe knew 

u ſhe was taken? She replied, that ſhe had been reſtleſs 
( uneaſy till about 4 o'clock in the morning, when ſhe be- 


d ſhe fell into the diſorder ſhe was found in; but remem- 
rd nothing that had happened beſides. She complained of 
dizzineſs in her head, with a violent pain in the fore: part of 
ſickneſs at her ſtomach, and ſhe was à little feveriſn. He 


re her the following vomit... at 4 o'clock in tbe afteræ 
ater on. R. Ag. Cardui benedict. 3j. Pulv. i pecacuanh. 3fs. 
by: 110). 215. depurat. gr. vi. oxym. ſcillit. 3%. F. hauſt. The 


mit work'd kindly, and ſhe ſeem'd relikv'd by it. About 6 
on ock in the evening another fit returned, much in the fame 
anner as before; but ſhe ſoon came out of it; and then ſhe 
pk the draught with the volatile {alt of hartſhorn, as before; 


teh i applied a large bliſter to her back, and two more to 
pin arms : About 9 the ſame evening The, had a ſtrong convul- 
hob" fit, with catchings, grinding of the teeth, and a great tre- 


r, neither of which ſhe had before : She had a. ſtool the 
ceding night, but none that day. He gave her the follow- 
> draught at night going to reſt. R. Tinct. Hier. cum vino 
f. 5/5. An. Ment. 3»j. Sp. Lavend. Co. 3 /. f. hauſt. and 
continued taking the draught, with the volatile ſalt, Ec. 
oo 4 hours. July 12, ſhe had been light-headed all night, 

WH little or no reſt; the bliſters were dreſſed, which diſcharg'd 
1 mitully, and the tinfture had given her three ſtools in the 
it, which had made her a little faint; her pulſe was low, 
| ber water pale. He ſaw her in the evening, when ſhe. had 
be betty well, after which ſhe was refreſh'd ; the pain in 

bead but little, her ſtomach eaſy, and he found her in every 
pct better. The draughts were continued every 6 hours, 
Wm | N and 


 Rorar Socrery, "| Tor 
is is a caſe ſo rare, that it is ſuppoſed hardly one phyfician 


bondred has ſeen à cataleptic patient; therefore the hiſto- 
ee a catalepſis, when it happens, is catefully to be noted? - 
10 11 th TEN 1 * 2 ee . 8 ch, GW 
er count of the Operation of the Fiſtuls Lachrymalis; by 


Francis Joſeph Hunauld. Phil. Tranſ. N“ 449. p. 54% 
R. Hunauld remarks, that the intention in the operation, 
of the fiſtula lachrymalis in deſtroy ing the of HARMS 
ſaccus lachrymalis, thro' which the tears naturally 


naturally diftil 
the noſe, - is to procure them a new paſſage thither, by the 

thus ztitteiall wade: Wherefore in order to keep the 
of this hole aſunder, to prevent its filling up, and to render 
fleſh, which forms its circumference, hard, and callous, as 
re, a tent made of prepared ſponge, Ec. is put into this 
paſſage, and is continued therein a month or tio. Not- 
ſtanding this precaution, it happens but too often, that the 
„ inſtead of keeping the road Piber then with 

care, flow over the Iower eye. lid, as before the operation, 
occafion a weeping, which now becomes paſt, remedy. 2 
is eaſy to prove, that thoſe very means, which are uſed 
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r the operation to make; the tears diſtil into the nole, 
generally the cauſe of the {abſequent weeping : For by 
g the wound with ſmall plegets, and putting a tent into 
hole that was made, the orifice of the little common ca- 
that ſer ves to convey the tears into the ductas lachrymalis, 
rs a compreſſure, and is rendred hard, thick and callous; 
reby as its diameter is very -ſinall, it is eafily ſtopped up. 
contuſion made on this little orifice, and round about it, 
gs on a ſuppurat ion; after which the parts coaleſce, and 
orifice of this ſmall canal cloſes up. The pus or ſanzes, 
in the courſe of the diſtemper flowed back, both thro' the 
mon canal, and the ſmall canals, which are a. continuation 
the punct᷑a lathrymalia, has ſometimes occa ſion'd excoria- 
s; in conſequence of which there happens à regeneration 
eln during the dreſſinge, a ſmall matter of which is ſuffi- 
t ta ſtop up ſuch ſlender dufts. In fine, thoſe ſmall canals, 
which nothing paſſes for a month or two, that the dreſſings 
either cloſe by ther proper ſpringineſs, or their diametets 
eſſened by their ſmall veſſels becoming varicoſe. It is certain, 

t uwections ate ſometimes made thro” the puntts lachry- 
a; but the propelling force of theſe injections overcomes 
e refiftances, which the caule, that naturally drives the tears 
R CO | | into 
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into the puncta lachrymalia, is not in a condition to gy 
better of 2 + ) - - Jo 

Thus it appears from the detail of the accidents enumen 
and which generally happen, more or leſs, that while they 
is endeavour ing to preſerve a clear paſſage for the tears im 
noſe, he labours, without deſigning it, to ſtop the entry of 
upper part of the ir canal. The beſt way to avoid part of 
accidents, and keep open the new canal from the eye ty] 
noſe, is preciſely to do nothing. This is what experience 
confirm'd, and what theory, well underſtood, will likewiſ: 
aà clear conception of. „ 

It is a thing not very eaſy to determine, how the tear,, | 
the liquid that is continually found on the ſurface of the oy 
order to preſerve the cleanneſs and tranſparency of the {1 
can P* ſs thro' the puncta lachrymalia. It is moreove 
ſerv'd, that when one lies in bed, this liquid enters into 
uncta lachrymalia, which in that poſition are higher! 
the eye, es well as into the puntta lachrymalia of the 

fite eye. The aſcent of liquors in capillary tubes abort 
level, might be propoſed to explain this laſt fact. One u 
likewiſe in ſome circumſtances imagine that the road wi 
the tears keep, to paſs from the eye into the noſe, to be1 
phon, whoſe ſhort leg is divided into two, Theſe two fn 
ideas, however, are not ſufficient to account for the ple 
menon under conſideration. The following rationale ſem 
the Dr. quite as fimple, and more accurate. LEE 
The air preſent at the orifice of all che ducts, which! 
any communication with the zrachea, is by its proper we 
determined to enter them, when the reſiſtance happens to 
diminiſhed. Thus as, during inſpiration, it paſſes thro 
mouth and noſtrils, ſo it likewiſe enters the puncta lah! 
lia: and muſt neceſſarily carry along with ir, towards 
_— lachrymalia and their ſn,all canals, the moiſture! 
lubricates the ſurface of the ball of the eye, as it mixes 1 

it: lt is therefore already eaſy to perceive, that in ord! 
preſerve to the tears their new and artificial road into thet 
one need only commit the whole care to the continual paſſi 
the air and tears. It is well known in ſurgery, that it b. 
difficult, not to ſay impoſſible, to effect a re- union in a 
that ſerves as an emunctory to a liquor conſtantly flowing tat 
No let us examine, if nature alone can ſtop the holen 
by the operation. It will not be imagined, that from the ren 
of a bony lamina, ſo thin as the os unguis, a ſufficient q 
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of offifying juice can work out to ſtop it up. The pęrio- 
m and /accus lachrymalis are too much lacerated, to think 
flible for them to repair of themſelves what they had loſt. 
will it be believ'd, that the membrana pituitaria can cafi- 
ill up the hole made in it. Theſe are the parts con- 
ed in the operation: But even if they be granted to be 
- diſpoſed to a re- production than they really are, ſtill the 
and tears will always be able to preſerve themſelves a paſ- 
e into the nole, | | 
herefore, after having deſtroy'd the ſaccus lachrymalis 
| os unguis, inſtead of introducing an extrancous body capa- 
of making the orifice of the {mall common canal into the 
Aus lachrymalis become callous, and of drawing on a 
uration, the communication between the noſe and the 2 + 
{t be left entirely diſengaged ; and liberty by this means 
ten to reſpiration, to make both the air alone, and the air 
xt with the tears, to paſs continually through it. . 

n fine, the action of theſe fluids may be aſſiſted by the ap- 

ation of collyrium's, and by making frequent injections into 
ſuncta lachrymalia; which, beſides the common effects 

t may be naturally expected from them, will contribute to 

rent the juice, that re- unites the wound made in the sk in, 
over ſtreightning the canal. 


e Cauſe of the general Trade-winds ; by Mr. Hadley. Phil. 
Tranſl. N“ 437. p. 58. | 


R. Hadley thinks the cauſes of the general trade-winds 
not to have been fully explained by any of thoſe who 
te upon that ſubject, for want of more particularly and di- 
aly confidering the ſhare the dĩurnal mot ion of the earth 
b inthe production of them: For, tho' this has been men- 
ned by ſome amongſt the cauſes of thoſe winds, yet they 
ve not proceeded to ſhew how it contributes to their produc- 
zor elſe they have applied it to the explication of theſe phe- 
ena, upon ſuch principles as will appear upon examination 

to be ſufficient. | 1 
That the action of the ſun is the original cauſe of theſe 
nds, all are agreed; and that it does it by cauſing a greater 
ration of the air in thoſe parts, upon which its rays fall- 
g perpendicularly, or nearly fo, produce a greater degree of 
at there than in other places; by which means the air be- 
ing ſpecifically lighter than the reſt round about, the cooler 
will by its greater denſity and gravity, remove it out of its 
| | N place 
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4 place to ſucceed into it itſelf, and make it riſc.upm 


cauſe the air to ruſh in from all parts into the part When 


ut it ſeems this rarefaction will have no other effect tha 


is moſt rarefied, eſpecially from the north and ſouth; why 
the air is cooleſt, and not more from the caſt than the i 
as is commonly ſuppos'd: So that ſetting aſide the di 
motion of the earth, the tendency of the air would be 
every fide towards that part, where the ſun's action itn 
intenſe at the time; and ſo a N. W. wind be produced ii 
morning, and a N. E. in the afternoon alternately, ont 
fide of the parallel of the ſup's declination, and a 8. M. 
8. E. on the other. „ = 1 ig 
That the perpetual motion of the air towards the weſt u rea 
not be deriv'd merely from the action of the ſun upon it, 
pears more evidently from this: If the earth be ſupper 
reſt, that motion of the air will be communicated to the 
perficial parts, and by little and little praduce a revolu 
of the whole the ſame way, except there be the ſame qu 
tity of motion given the air in a contrary direction in o 
parts at the ſame time, which is hard to ſuppoſe. But if 
globe of the earth had before a revolution towards the « 
this by the ſame means muſt be continually retarded: lr. 
if this motion of the air be ſuppos'd to ariſe from any ad 
of its parts on one another, the conſequence will be the ſu 
For this reaſon it ſeems neceſſary to ſhew, how theſe phi 
mena of the trade-winds may be caus'd, without the ; 
duction of any real general motion of the air weſiygi 
This will readily be done by taking in the confideratia 
the diurnal motion of the earth: For, let us ſuppoſe the! 
in every part to keep au equal pace with the carth in in 
urnal motion; in which caſe there will be no relative mot 
of the ſurface of the earth and air; and conſequently, 
wind: Then by the action of the ſun on the parts about! 
equator, and the rarefaction of the air proceeding. thereſra 
let the air be drawn down thither from the N. and S. p 
The parallels are each of them bigger than the other, 
they approach to the equator, and the equator 1s bigger th 
the tropics, nearly in the proportion of 1000 to g17 ; i 
confequently, their difference in circuit about 2083 mil 
and thc ſurface of the earth at the equator moves ſo mi 
faſter than the ſurface of the earth with its air at the trop 
From which it follows, that the air as it moves from the 
Pics towards the equator, having a lets velocity than the pu 
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che earth it arrives at, will have a relative motion eontrary 


that of the diurnal motion of the earth in thoſe Parts, 
Mich being combined with the motion towards the equator, 
N. E. wind will be produced on this fide of the equator, 


4 2 8. E. on the other. Theſe, as the air comes nearer to 
une equator, will become ſtronger, and more and more 
ifterly, and be due caſt at the equator itſelf, according to 
perience, by reaſon of the concourſe of both currents from 
e N. and 8. where: its velocity will be at the rate of 2083 
iles in the ſpace of one revolution of the earth or natural 
y, and above 1 mile and 5 in a minute of time; which is 
reater than the velocity of the wind is ſuppos'd to be in the 


ta reateſt ſtorm, which, according to Dr. Derham's obſerva- 
i, Pons, is not above 1 mile in a nrinute. But it is to be con- 
a derd, that before the air from the tropics can arrive at the 


quator, it muſt have gain'd ſome motion eaſtward from the 
cface of the earth or fea, whereby its relative motien will 


que diminiſh'd, and in ſeveral ſucceſſive circulations, may be 
ol: ppos'd to be reduced to the ſtrength it is found to be of. 

Thus Mr, Hadley thinks the N. E. winds on this fide of the 
e quator, and the S. E. on the other fide, are fully accounted 
r. The ſame principle as neceſſarily extends to the pro- 


ad action of the weſt trade-winds without the tropics ; the air 
grefied by the heat of the ſun about the equatorial parts be 
g remov'd to make room for the air from the cooler parts, 
aſt riſe upwards from the earth; and as it is a fluid, it will 
en ſpread itſelf abroad over the other air; and fo its mo- 
tion on in the upper regions muſt be to the N. and S. from the 
aator: Being got up at a diſtance from the ſurface of the 
1 115 Marth, it will ſoon loſe great part of its heat, and thereby ac- 
motWulre denſity and gravity 1 to make it approach its 
urface again, which may be ſuppos'd to be by that time it is 
out Wrriv'd at thoſe parts beyond the tropics, where the weſterly 
inds are found. Being ſuppos'd at firſt to have the velocity 
{ the ſurface of the earth at the equator, it will have 2 
ther, greater velocity than the parts it now arrives at; and thereby 
er tWccome a weſterly wind, with ſtrength proportionable to the 

ference of velocity, which in ſeveral revolutions will be 
duced to a certain degree, as is ſaid before of the eaſterly 
ds at the equatcr. And thus the air will continue to cir- 
tropiulate, and gain and loſe velocity by turns from the ſurface 
the nik the earth or ſea, as it approaches to, or recedes from the 
quator. From what has been ſaid, it follows, & 

Y 1. That 


very tedious, and to make the whole circuit of the earj 


cCharacter and probity) to have been a great and feari 


fall down; yea, people were afrai 


To MEMOIRS J the 
1. That without the aſſiſtance of the diurnal motion of th 
earth, navigation, eſpecially eaſterly and weſterly, would h 


would perhaps be impracticable. . 
2. That the N. E. and 8. E. within the tropics muſt h 
compenſated by as much N. W. and 8. W. in other par 
and gene rally all winds from any one quarter muſt be con 
Led by a contrary wind ſome where or other; others 
ome change muſt be produced in the motion of the ear 


round its axis. 


An Account of the ſeveral Earthquakes, which have bg 
end in New England, ſince the firſt Settlement of 1| 
Engliſh in that Country, eſpecially of. the laſt Earthqual 
Oct. 29. 1727; by Mr. Dudley. Phil. Tranſ. Ne; 
P+- 63. 
18 HAT New England is ſubject to earthquakes is c 
rain; and we have had frequent accounts of it, ing 

the firſt ſettlement of the Engliſb there, which is about 10 
ears preceeding 1727. The firſt and moſt confideralj 
Mr. Dudley finds in hiſtory, and which ſeems to have be 
much like that on Of. 29, 1727 (vide likewiſe an account 
this laſt in Phil. Tranſ. N“ 409. p. 124.) was on the 2d 
June, 1638. This is ſaid (by the author, a Gentlemen 


earthquake: It was heard, before it came, with a rumblit 
© noiſe or low murmur like unto remote thunder; it can 
from the northward, and paſs'd ſouthward ; as the noi 
* approach'd near, the earth bows to quake ; and 1t came 
length with that violence, as caus'd platters, tyles, 6c. | 

4 of their houſes; f 
© ſhock was ſo violent and great, as that ſome being with 
* doors could not ſtand, but were fain to catch hold of pol 
© £;, About half an hour after, or leſs, came another noi 
* and ſhaking, but not ſo loud nor ſtrong as the forme 
Ships and veſſels in the harbour were ſhaken, Cc. 
1658, there was another very great earthquake, but no pr 
ticulars related. Jan. 31. 1660 there was a great earthqual 
Fan. 26, 1662, about 6 o'clock at night there happened 
earthquake which ſhook the houſes, caus'd the inhabitants 
run out into the ſtreets, and the tops of ſeveral chimneys i 
down. About the middle of the ſame night there was? 


ther ſhake; allo in the morning following the earth ih. 
agi 
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ain: In 1665, 1668 and 1669, the earth was ſhaken; 
nce which we have alſo had ſeveral tremors of the earth, 
at not very conſiderable, till the terrible earthquake 
f.29, 127, which terrified and amazed the inhabitants 
om one end of the country to the other. As to the wea- 
er that preceeded it: Our winter in January and February 
28 very moderate, and excepting a few cold days, the wea- 
ner was pleaſant, and no great froſt in the ground, In the 
pinning of March there was a great deal of ſnow, and 
me cold weather, which ſoon went over; and on the 11th 
; minutes after 4 o'clock, the ſun was eclips'd about 5 di- 
ts, as near as Mr. Dudley could determine without an in- 
rument ; after which to the end of the month there was 
leaſant weather, rain at times, and once thunder and light- 
ing. April for the moſt part had fair pleaſant ſpring wea- 
ler, and a plentiful rain in the beginning and latter end of 
ze month. The beginning of May was allo pleaſant wea- 
ger; the gth, roth, and 13th, a great deal of rain; the 18th 
white-froſt ; 24th and 25th cold weather; from that to the 
dof the month very dry. The beginning of June the 
me; abundance of thunder and lightning at times during 
e whole month. In July alſo, tho! we had ſome ſhowers in 
ferent places, yet in general it was a very dry ſeaſon, 
d a great deal of thunder and lightning alto this month; 
e 3 laſt days of it ſo exceſſive hot, that there was no work- 
g or travelling by day, or ſleeping by night. The begin- 
no of Auguſt was alſo exceeding hot, and in particular the 
lt day at night from the evening to midnight we had a con- 
ved coruſcation or lightning all round the horizon; the 
e ſcarce ever remembred ; it was really terrible; tho' the 
under was not ſevere. Dry weather continued to the ioth, 
d then we had a plentiful rain all over the province, but 
Ir hot weather held on to the end of the month; and till 
out the middle of Seprember we had very hot weather: So 
at take it all together, Mr, Dudley never knew ſo much hot 
ather in any one ſummer in his time. On the 16. Sept. 
had ſuch a violent ſtorm from the north-eaſt, as was ne- 
= rmem ber'd, for the fierceneſs and ſtrength of the wind; 
view down houſes, barns, and a vaſt number of trees in 
orchards and woods; there allo fell a great deal of rain 
the ſame time. In the month of October, preceding the 
quake, there was a pretty deal of cold weather; on the 
da great deal of rain with a ſoutherly wind; on the 25th 
| at 
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at night, a hard froſt; on the 26th' winteriſh wether, andy 
little fnow'; rhe 2 8th cold, the wind at north-welſt'; the 258 
the wind at nortii-weſt, tho! little of it, But cold: in ty 
evening quite calm and a clear ſky. x. 
By this ffrort journal of the weather the learneck will h 
enabled, in fome meaſate, to determine, how far bur ett 
might be difpos'd to, or prepared for the earthquake th 
Glbw'd ; firſt, by a long cominu'd drought” and exteſſit 
heat, whereby the earth became more porous, and æboundef 
with exhalations or inflamed vapours, and which afterward 
being ſhut up by the ſucceeding: great rains and froſt, ant 
thereby hinder d from ar orSiidry and eaſy paflage thro hy 
s and common vents of the” eatth, work'd' fo much tit 
more terribly and forcibly on one another. But philofophet 
not being hitherto agreed on the! nature or certain cauſes q 
earthquakes, Mr. Dudley comes next to enquire what fort 
earthquake tliat on O. 29. was. . 
Gitbertas Facchens in his Inſtitut. phy ſibæ, cap. terre noi 
diſtinguiſhes carthquakes into 4 ſpecies; wherein he apred 
with Ariſtorle and Pliny, according to whom the fitſt ſpect 
is a ſhake or trembling, and by them liken'd to the*ſhaki 
fit of an ague. Mr. Dudley could not hitherto heat of an 
breach or opening of the earth; thro* the whole extent! 
this earthquake. It was ſaid by ſome that were abroi 
that the earth ſenfibly roſe up, and ſo ſunk down again; bi 
he much queſtions the truth of it: For, had there been al 
ſuch ſuccuſſion to raiſe the earth to any conſiderable heig 
the houſes would certainly have tumbled down, or the exit 
lation have forced its way by ſome breach. Nor was our td 
tion of the earth what Ariſtotle and Pliny call a pulſe ori 
intermitting knocking, but one continued ſhake'or trembling 
and therefore, muſt be ranked under the firft ſpecies, u 
a tremor or ſhake, without altering the poſition of the earl 
and left every thing in the ſame ſtare in which it found the 
except the falling down of the tops of ſome chinineys, {0 
walls, Sc. without doors; diſhes and ſome other things wil 
in doors; as ſhall be taken notice of farther on. _ 
That this earthquake was of the firſt ſpecies is alſo prof 
from the ſound that accompanied it; fince tremulous and! 
brating motions are proper to produce ſounds, which bi 
Mr. Dudley to the third particular, viz. the noiſe or foi 
that accompanied, or immediately preceeded this earthquil 
This, indeed, was very terrible and amazing; tho' he 1s! 
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b thiok it was thought more confiderable by thoſe. within 
cors, than ſuch as were without in the open air. Some 
zok this noiſe for thunder; others compar'd it to the 
attling of coaches and carts. upon pavements, or frozen 
round. One of Mr. Dudley's neighbours liken'd it to the 
zooting out of a load of ſtones from a cart under his win- 
low, For Mr. Dudley's own part, being perfectly awake, 
Lo abed, he thought at firſt his ſervants, who Jodged in a 
arret over his chamber, were haling along a trundle- bed: 
at, in truth, the noiſe that accompanies an earthquake 
ems to be /onus ſus generss, and there is no deſcribing it. 
his noiſe, as amazing as it was, in an inſtant of time, as 
ne may ſay, was ſucceeded by a ſhake much more terrible. 
lis houſe, which is large and well built, ſeem'd to be 
jucez'd or preſs'd up together, as tho' 100 ſcrews had been 
work to throw it down; and ſhook not only every thing in 


ſelf, and every part of it ſo violently for the time, that he 
as really in great fear it would have tumbled down, and 
is family periſh'd in the ruin. But thro' the good provi- 
nce of God they receiv'd no harm. 

As to the degree or greatneſs of the ſhake; this will be 
ſt known from its effects. Mr. Dudley has already men- 
ond the falling of the tops of chimneys, diſhes from ſhelves, 
ina ware, Sc. doors unlatch'd, bells jangling, beds trem- 
ing, chairs moving, Sc. A country farmer told him, he 
d 40 or 50 rods of ſtone wall thrown down by it: And 
0 theſe effects be not very confiderable, yet he cannot but 
of opinion, that this earthquake for its ſpecies was as 
olent and terrible, as any we meet with in hiſtory : One of 
r. Dudley's neighbours, that was walking home at the very 
ſtant, told him, the noiſe firſt brought him to a ſtand, and 
at during the ſhake, the earth trembled ip ſuch a marner 
der him, that he was ſo far from attempting to continue 
8 walk, that it was as much as he could do to keep upon 
$ legs, and he expected every moment the earth would 
re open'd under him. Another that was riding home ſays, 
at upon the noiſe the earthquake made, his horſe ſtood 
dk ſtill, and during the ſhake, trembled to that degree, 
at he thought he would have fallen under him. The houſe 
gs were likewiſe ſenſibly affected with the earthquake; 
me of them barking, others howling, and making ſtrange 
d unuſual noiſe, Nor was the earth alone affected with 
wu A | | EY 


e houſe, particularly the bed under him, but the building 
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this ſhake, but the ſea alſo in the harbours, and the ſhipyi 
ſmall and great much moy'd with it. Mr. Dudley does 
ſuppoſe it ever happens that earthquakes of this king, | 
any extent, are equal or alike in all places; and according 
he finds by information from the ſeveral towns, that th 
ſhake was much more moderate in ſome parts of the coun 
- than others. | | hs 
As to the time and duration of the ſhock : The 9% 
news-papers fix the time at about 40 minutes after ro oc 
at night; Mr. Dudley's watch was not ſo much by 5 minus 
The 1. of November at midnight, which was 3 days after 
earthquake, the moon changed. As to the duration of i 
firſt and great ſhock, whatever others may publiſh, he d 
by no means ſuppoſe it exceeded the ſpace of a minute, ifl 
long; and after this in the ſame night there were 4 or 5 | 
ſer tremors; and at ſundry times fince, the earth trembl 
in different places, even to the 13. of November, but witha 
any conſiderable effects or extent. et, 
Laſtly, as to the courſe and extent of the earthquake: 3 
ton, the metropolis of New England, lies in Lat. 42 & 
25 min. N. and 4 hours 43 min. to the weſtward of Lond 
as the longitude was ſettled by Mr. Brarrle of New Engin 
and Mr. Hodgſon of London; and making Hoſton a centre, 
have a certain account that this earthquake was felt in Key 
beck river to the eaſtward, and at Philadelphia to the wel 
ward, 150 leagues diſtant from each other upon a W. 8. 
and E. N. E. courſe nearly; and no part of the intermedul 
country, that Mr. Dudley can underſtand, eſcaped the ſhak 
The colonies of Rhode- fand, Connecticut, and New.] 
that lie between Ne England and Penſylvania being 
affected, tho not equally, particularly at Philadelphia 
{mall ſhock. As to the oppoſite line or latitude, as we nt 
call it, of the earthquake; two noted iſlands to the foul 
eaſt, called Nantucket and Marthas Vineyard, about 
miles diftant from Boſton: (the firſt lying about 12 leagues 
the ſea, diſtant from the main land) had the earthquil 
The Engliſh ſettlements towards the north-weſt, which! 
therto did not exceed 40 or 50 miles from Zoſtor, had all 
them this earthquake very ſenſibly; and how far it mit 
reach beyond them towards Canada, could not hitherto! 
ſaid. By this calculation Mr. Dudley believes it will! 
found, that this earthquake was of a much greater cx 
than ary hitherto taken notice of in hiſtory : As to the con 
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the earthquake, or where it firſt began, he could not hi- 
erto determine by all the information he could get: For, 
ey write from Rhode. Hand, Connecticut, New-York, and 
hiladelphia, all to the weſtward, that it was between the 
urs of 10 and 11 at night. The ſame is likewiſe affirmed 
pm Piſcatagua, Caſco-bay, and Keunebeck river, which are 
the caſtward :. So that hitherto it ſeems to him, that the 
th, thro' the whole extent aforeſaid, was ſhaken very 
ar at the ſame time. Some of his neighbours are poſitive 
at it came from the ſouthward ; while others again are po- 
ive, that where they were, it came from the north. But 
is is not to be wonder'd at; fince as Mr. Dudley ſuppoſes, 
- ſubterraneous channels or caverns, thro' which the exhala- 
dn paſſes, are not in any one continu'd ſtreight line, but 
inched out, and running upon all points of the compaſs, 
ecially in ſuch a vaſt extent of land. 115 

A neighbour of Mr. Dudley's that had a well 36 foot deep, 
out 3 days before the earthquake, was ſurpris'd to find 
water, that us'd to be very ſweet and limpid, ſtink to 
at degree that they could make no uſe of it, nor ſcarce 
ar the houſe when it was brought in; and imagining that 
e carrion was got into the well, he ſearch'd the bottom, 
t found it clear and good, tho? the colour of the water was 
ned wheyiſh or pale. In about 7 days after the earth- 
ake, the water began to mend, and in 3 days more it 
urned to its former ſweetneſs and colour. Mr. Dudley was 
o credibly informed, that ſeveral ſprings and good watering 
ces were ſome of them lower'd, and others quite ſunk and 
( with the earthquake. A Clergyman ina town about 20 
les diſtant from Boſton aſſured him, that immediately 
er the earthquake, there was ſuch a ſtink or ſtrong ſmell of 
phur, that the family could ſcarce bear to be in the houſe 
a confiderable time that night. The like is alſo confirm'd 
mother places. Perſons of credit do alſo affirm, that juſt 
ore or in the time of the earthquake, they perceiv'd 
Ihes of light. A Gentleman of probity from Newbury, 


qual own, ſituated between 30 and 40 miles to the N. N. E. of 
* or, writes, that at 40 rods diſtance from his houſe, there 
dug 2 gure of the earth, and near 20 cart: loads of fine ſand 


own out where the ground broke, and water boil'd out 
ea ſpring, and mixing with the ſand, made a kind of 
mire ; but at the time of writing his letter, which was 
:1, of November, the ſpring was become dry, and the 

- 7 | 2 | ground 
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round clos'd up again, Since the receipt of this le 
Mr. Dudley underſtood, that the ground Where this ſand] 
thrown up, and round about it for a conſiderable diſtance, 
| folid clay for 20 or 30 foot deep, and nothing like ſand eva 
be found there before: So that the exhalation-forced this g 
quantity of ſand thro' a very deep fratum of clay. He if 
very well fatisfied, that the carthquake was more violent inf 
towns to the north and northleaſt of Boſton, than in thoſe to 

ſouthward and weſtward ; and in ſome of them that are rod 
the earth ſhook but a few days after. 3 2, SM, 


An Extraordinary Effect of Lightning in communicai 
Magnetiſm; by Dr. Cookſon. Phil. Tranſ. Ne. 
„ „ 
A Tradeſman of Vateßeid in Yorkſhire, having put i 
141 great number of knives and forks in a large box; 
In caſes or ſheaths, and others not, of different ſizes, and di 
rent perſons making, in order to be ſent beyond ſea ; and 
Ing placed the box in the corner. of a large room, there y 
pen'd a ſudden ſtorm of thunder, lightning, Ec. by which! 
corner of the room was damaged, the box ſplit, and ag 
many knives and forks melted, the ſheaths unrouch'd. ! 
owner emptying the box upon a counter where ſome nals] 
thoſe who took up the knives that lay upon the nails, obſ 
that the knives took up the nails. Upon this all of them 
tried, and found to do the ſame, nay, to ſuch a degree! 
take up large nails, packing needles, and other iron thing 
confiderable weight. Needles, or other things, placed up 
peter diſh, would follow the knife or fork, tho? held u 
the diſh, and would . move along, .as the knife or fork 
mov'd, with ſeveral other odd appearances, one of which 
that tho' you heat the knives red hot, yet their power 18 
the ſame when cold, 1 e 
D; How the knives and forks came by this magnetic n 
or how lightning ſhould be capable of communicatiog lu 
virtue ? Os | 


* 


A farther Account of the extraordinary Efects of the 
Lightning at Wakefield; by the ſame. Phil. I. 
Ne 437. P. 75. | 

Els ftorm of thunder and lightning happen'd the! 


: end of July, 1731; and not only broke the glb 
Iron frames of the croſs. chamber windows, but at the ſame 
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it ſome ſtudds in the corner of a wood-houſe; and paſſing 
o a room, likewiſe ſplit a large deal box, which ſtood in 


„e fouth corner of the room, where the lightning enter'd, and 
ever pcrs'd a great many dozen of knives and forks, which were 
$ % JW» in the box, all over the room. | VT a 
nome of the knives and forks were melted, others ſnapped in 
1 oder; others had their hafts burnt; others their ſheaths ei- 
wier finged or burnt, and others not. But what was moſt re- 


arkable, was, that upon laying them on a compter, where 
ere were iron nails, rings, c. it was obſerv'd, that when 
y of them were taken up, there hung a nail or ring at the 
jd of each of them: Moſt of them were tried, and found 
do thedame. - { Stars pvp 8 
One of the knives tho* made uſe of for almoſt a year and a 


alf to all manner of purpoſes, yet ſtill retain'd the magnetic 
tue to an extraordinary degree. | 174 
Fig. 4. Plate IV. repreſents an horizontal plan of the room, 
I 


x, and knives, and direction of the lightning; A the ſouth 
ple of the room; B the direction of the lightning; C the 
lar or magnetic line; D the box with the knives, lying in a 
irection parallel to the longer ſides of the box. — 
Q. Whether the knives and forks lying in ſuch a direction 
either to coincide, or make but an acute angle with the 
agnetic line, might any ways contribute to their imbibing 
is magnetic virtue; ſince a bar of iron, placed in ſuch a di- 
on, ſhall ir a little time receive a tranſient polarity ; and 
it continue a long time in that poſition, a fix d and perma- 
nt one? 0 

Q. Whether the knives and forks lying in ſuch a poſition, 
d being violently heated by the lightning, might not, as 
ey cool'd, ſtrongly imbibe this magnetic virtue: Since a 
ar of iron heated and placed in a certain direction to cool, 
ll ſooner imbibe this power than in the fame direction cold? 
Q. The polarity of the compaſs has been alter'd by light- 
ing, as may be ſeen in the Philo/opbical Tranſactions: Now 
ow ſhould lightning be capable of communicating ſuch a 
_ in this caſe ; fince it is plain that it has taken it away in 
(other, os 
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The Deſcription and Uſe of an arithmerical Machine, 
vented by M. Chriſtian Ludovicus Gerſten. Phil, Tu 
Ne 438. p. 79- DO OE ORIG 

8 IR Samuel Morland, for ought M. Gerſtern knows, 

the firſt who undertook to perform arithmetical opg 
tions by wheel work. To this end he invented two machine 
one for addition and ſubſtract ion; the other for multiplicati 
which he publiſhed in London in 1673, in {mall twelves, | 

gives no more than the external figure of the machines, a 

ſheus the method of working them. But as by this every q 

who has any skill in mechanics, will be able to gueſs, how 

internal parts ought to be contriv'd ; ſo it cannot be deni 
that theſe are two different machines, independent of ei 
other; that the laſt, which is for multiplication, is nothin 
other than an application of the Neipperian bones on 
moveable diſks ; conſequently, that his invention alone is nd 
to perform juſtly all arithmetical operations. : 
After Sir Samuel, the celebrated M. Leibnita, S. Pola 
and M. Leupold took this undertaking in hand, and attempt 

to perform it aſter different methods. VV 

Fhbe firſt publiſhed his ſcheme in 1709, in the Miſcellan 

Berolinenſia ; but then he only gave the outward figur 

the machine. S. Poleni communicated his, explaining at ti 

ſame time its internal conſtruction, in his Miſcellanea of the fa 
year 109. M. Lenpold's machine, together with thoſe of | 

Leibnita, and S. Poleni were inſerted in his Theatrum aril 

metico. geometricum, publiſhed at Leipſick in 1729, after || 

author's death, yet imperfect, as is owned in the book 1tl(elt. 
Beſides theſe, M. Gerſten learned from ſeveral French journ 

that Charles Paſcal invented one, which however he never hi 

the fight of. The deſcription of this machine is ſince publiſh 

by M. Gallon in his collect ion of machines and inventions, 2 

proved by the academy of ſciences at Paris, (publiſh'd 

Frerch at Paris, An. 1735. in quarto in ſix tomes) in tome! 

p. 13) ; and likewiſe another by M. Leſpine tom. LV. p. iz 

and three more by M. Hallerin de Boiſti ſſaudeau, rom. 

. 103, 117, and 1217. , . | 
M. Gerſten took the hint of his machine from that of 

Leibnitz, which put him upon thinking how the intem 

ſteucture might be contrived : But as it was not poſſible 

him to hit upon the original ideas of that great man, an es 
enquiry into the nature of arithmetical operations famig 
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wood, and ſhew'd to ſome patrons and friends, who'encou- 
-d him to have another made of braſs. Bur dhe Wan e 
icer, able enough to execute his ideas, made him delay 


k, fitted to a reckoning not exceeding 7 places. And in 


ndgrave of n and the hereditary prince his 
to whom he demonſtrated the mechaniſm of the whole in- 
VVV | | 


ir highneſſes, as well as the expreſs recommendation of M. 


erful inducements for him to have publiſhed an account of 
machine; but for the uncertainty he was under, whether 
libly M. Zeibnitz's machine had not been brought to its 
ſedtion; in which caſe there is no doubt but the operation 
his machine, if it would really perform what is promiſed in 
deſcription, would have been eaſier than M. Gerſten's; and 
ſequent ly preferable to it, provided its ſtructure did not 
ye too intricate, nor the working of it take up too much 
ge. | 9 

But now being certain, that none of M. Teibnitz's inven- 


nerd the effect propoſed, and that theſe of M. Gerſten 
et from all thoſe mentioned above, fancying at the ſame 
e, that ſuch as underſtand mechanics, will find it plain, 
cticable, and exact, in regard to its various effects, he 
kes no ſcruple to publiſh this invention, the product it is 
: of his younger years, with the ſeveral amendments he 
ſince added to it; The particulars of which are as fol- 
8 | | . 

here are as many ſets of wheels and moveable rulers as 
re are places in the numbers to be calculated. Fig. t. 
te V. repreſents three of them, by which one may cafily 
ceire the reſt ; AA the firſt ſyſtem or the figures of units, 
rding to its internal ſtructure; BB and CC the ad and 


mal form, Firſt, as to A A, where is a flat bottom of 
als plate, which may be ſcrew'd on, either upon a particu - 
Iron frame, or only upon a ſtrong piece of wallnut-tree, - 


ſh bled with the grain.crofs'd. In this 1yſtem are two move- 
i rules gg gg and kkk ; the firſt of which he calls the 
i ce Yo” os operataʒ 


it laſt with others, which he expreſs d in a rough model 


till 1725, when he ſet about it, and finiſhed the whole 


repber of the ſame year he laid this machine before the 


He owns that the gracious reception it met with from both 


Mieger, one of the prince's privy council, would have been 


has yet appear'd in ſuch a ſtate of perfection, as to have 


— —ůů— ——— — — —: 


lyſtem, viz. of tens and hundreds aa u, according to their 
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operator the zd the determinator, There are beſides thn 
bee the upper one 1s for addition and ſubſtratia} 


the lower one ſerves for multiplication -and diyifion. The w 


per one is provided firſt with , an oblique ratchet-wheel 


Io teeth, of what diameter you pleaſe ; on which, howeng 
depends the length and breadth of the ſyſtem itſelf, - Thy 
wheel has a ſtop r, with a depreſſing ſpring r; under th 
wheel & is a ſmaller wheel & of the ſame ſhape. Both 
and b are rivetted together, and fixed on a common ai 
Under the wheel 6 lies a zd f, which is a common tool 
wheel of 20 or more teeth, according as one pleaſes, |t j 
larger than , and ſmaller than a, turns about the ſame u 
with the other two above it, and upon it is fixed a ſtop 
with the ſpring d, which catches the oblique teeth of the wh 
5. Immediately under this wheel lies the upperpart of th 
operator, which may be beſt made of iron or ſteel,” I 
wheels may be all made of braſs, except the upper one; Tit 
operator is of the ſame thickneſs all over, and in its uppd 
part are fixed as many round ſteel pins, as there are te 
in the wheel f, which are to catch the teeth of this\whee 
and move it backwards and forwards. The height of tha 
pins ought exactly to anſwer the thickneſs of the wheel h 
The axis of the wheels à and b is kept perpendicularly by i 
bridge ee, which is ſcrew'd to the bottom, as appears by ti 
Fig. The operator gg gg moves on the fide, above, ani in tis 
middle in two braſs grooves i ii and qq ; about D it yl 
out, on which projection a piece of iron 4 muſt. be well tal 
ened, having a ſtrong pin, on which the handle 2 fits, as mi 
be ſeen in the ſyſtem B B. The fide itſelf D ſlides in anothd 
groove 55, and in its inner corner Joins to it the determinat 
E E k, of the ſame thickneſs with the operator, the ſhape 6 
which is ſufficiently expreſs'd in the Fig. This alſo ſlides u 
and down, on the one fide in the groove 55, and v on the ofiit 
ſide, where it is ſmalleſt, in a ſmall piece 1, and where tt! 
broadeſt above in the operator itſelf, which is either hola 
out into another groove, or fil'd off obliquely. The fliduy 
part of the determinator ought afterwards allo to be fitted to 


Its chief part is the lock 4 ſtanding perpendicular on lf 

broad part: It is drawn ſeparately in Fig. 4. as at B B. 

which is the ſliding ſtop c, that is Nas down by its ipritf 
t 


d, but rais'd by the tricker ag ; that tricker has a pin , ® 
which is ſcrew'd on the ſmall handle } (in the ſyſtems! 
and C C, Fig. 1.) In the braſs bottom A A (or @ 4 Fig. l 
you muſt file ont 10 ratchet: teeth or kerfs, purpoſely for thei 
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this lock, or which is better, you may inſert into the braſs 
ttom a {mall piece of iron, filed out according to this figure. 
he partition and ogy. of theſe ratchet-tceth in the bottam 


aft fit exactly with the circumference of the wheel F, (in the 
tem A A, Fig. I.) with this direction, that if the lock be 
ept by the uppermoſt tooth in the bottom, the operator can- 
ot be mov'd at all; but when by preſſing down the tricker 
4 (Fig. 4.) the determinator is ſhov d down, and is ſtopp'd b 
e 2d or 3d tooth in the bottom, the operator being likewiſe 
rawn down, as far as the determinator permits, makes the 
op c (in the ſyſtem A A, Fig. 1.) flide over one or two 
th of the ſecond wheel 4; conſequently the ſame ſtop c muſt 
ide over 9 teeth, when the lock of the determinator wall 
and before the tenth tooth in the bottom, and the operator is 
ulbd down ſo far, If you have a mind to apply theſe ratcbet- 
eth on the out-fide of the plate 25, 25, that covers the whole, 
ou may fit the lock to it accordingly: But in this caſe the 
overing plate muſt be well faſtened. | 
For multiplication and diviſion, there is properly in each 
\ſtem but one wheel likewiſe divided into ten ratchet-teeth, on 
hich is rivetted the round plate J, on which are engrav'd the 
umbers or figures. Theſe wheels have no accafion for any 
ridge, but may turn about a ſtrong pin of ſteel, ſolder'd to 
e bottom, The ratchet-wheel ] m reſts on one fide upon the 
eterminator, and upon a piece of braſs of the ſame thick- 
ſs, to which are faſtened the ſtop u, and the ſpring p, Up- 
n the operator is another ſtop o, with its ſpring ; which ſtop 
as a ſmall arm at o, which is check'd by a ſmall ſtudd, to 
inder the ſpring's preſſing the ſtop lower down than it ought : 
dy which contrivance it is fo order'd, that after the operator is 
lid down as far as it can go, in being ſlid up again, the ſtop o 
ill turn but one tooth of the wheel m m. The round plate 
has in its middle a ſmall hollow. axis, on which are turned 
irſt two ſhoulders, and then a ſcrew : This ſcrew in the ſyſtem 
A is an ordinary one, winding from the leſt to the right. 
But as each ſyſtem ought to have communication with the 
receeding one, tho' not with that which follows; to this end 
projecting tooth of communication made of ſtee! 37. is ri- 
ſetted to the upper plane of the uppermpſt wheel a. This 
both muſt be placed exactly on the point of a tooth of tbe 
vheel, and by its revolution catches and turns every time but 
e tooth of the uppermoſt wheel of the preceeding ſyſtem, 
liding ver the following one, (if there be any) wit nau t 
Vor X. No 4 | _._ touchi 
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touching it. For this reaſon the planes of the braſs bot 
in all che ſyſtems ought to incline a little. This will beſt; 
pear from the vertical ſectien, Fig. 2. (cut in Fig. 1. in the { 
rection from 5 to f) in which æ is the braſs bottom, H H 
wood · bottom, g the operator, i the groove, F the 3d conm 
tooth-wheel, Y the 2d wheel, 4 the firſt or uppermoſt r:tþ 
wheel, e the bridge, 2* the covering plate, and 3“ the too 
communication, All theſe pieces are repreſented of the j 
thickneſs ; but every artiſt will eafily know, where to adi 
take off. es W +l 
Fig. 5. ſhews the plan and true diſpoſition of the teeth in 
ſeveral uppermoſt wheels; that is to ſay, the parallel lire 
and C D ought always to cut the braſs bottoms (which are 
one another in length and breadth) length-wiſe into two eq 
parts: Then the perpendicular interſection E F will du 
mine the centres à and þ of the two wheels H and G. 1 
ſtop 7 ought every time to hold its wheel in ſuch a may 
that the points of two teeth coincide with the line A 
CD. The obliquity of the teeth is the ſame in both, with 
difference, however, that in G, which is a wheel of the ſy 
A A (Fig. 1.) they are cut in from the left to the right, but 

H, (a wheel of - ſyſtem B B) from the right to the left. 
making the work more durable, the teeth are not 'to bet 
out into quite {harp points, but blunted a little, as in the ul 
H. The nicety of the whole machine chiefly conſiſts in 
cing the centre a and &, or (which amounts to the ſame thi 
after having choſen the breadth of the braſs bottoms in d 
mining the diameter of the uppermoſt wheel: For, it 
ſhould prove jo large, as that the two wheels H and Gf 
very near touch each other; the tooth of communicatior 
be ſhort, its operation will be of a ſmall force, and the n 
themſelves will require a very great exactneſs, Jeſt by tun 
about the wheel H, and the tooth of communication ſta 
In the poſition, as repreſented in Fig. 5. a tooth of the . 
H may touch it, and ſtop the motion. Whereas, on the u 


hand, ſuppoſing the centres at the ſame diſtance, and the On 
meters of both wheels leſs, the tooth of communication vie ma 
longer: Then ſuch an exactneſs is not required in the wh fix 
yet more force 1s neceſſary for making the tooth of commill C) 
tion lay hold the better. Furthermore, it will be well oer! 
the undermoſt common tooth-wheel as large as you can. righ 

From the conſtruction of this firſt ſyſtem, with whic * 


3d, 5th, 7th, Cc. entirely agree, one may ealily im gi 
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I 4th, 6th, 8th, &c. for every thing there is likewiſe the 


6 ve, only that it is inverted : So that what in the firſt ſtands 
de the right hand, is in the ſecond on the left hand. 

be plate for multiplication has on its hollow axis, as has 
men 121d before, two ſhoulders; the lowermoſt of which is 


ry ſmall, the ſum of its heigbt, the thickneſs of the plate of 
be wheel m, and of the operator, muſt amount to as much as 
wers to the height of the bridge ee. On both ends of the 
ats-bottoms the two pieces of braſs 4?, 4*, of the ſame height, 
WT rivetted on. This being done, at laſt the covering plates 
in WF, :* is prepared and ſcrew'd on the piece of braſs 4*, 4. If 
e machine be made pretty large, the covering plate muſt be 
rew'd fait, not only to the bridge ee, but likewiſe not far 
om the wheel of multiplication. It muſt be provided not 
ly with round holes, thro' which are to go the axis of each 
ppermoſt wheel a, and the hollow axis of the plate } ; but 
muſt alſo have a long flit, in which the operator and deter- 
inator may be mov'd up and down; and laſt of all a ſmall 


chi indow over the plate of multiplication, through which the 
rie or number engraved on the plate may appear diſtinctly. 
duo the projecting ſcrew J of the plate J, is fitted an handle f, 


ined to an index in the ſhape of a ſcythe. The ſcrew in 
e ſyſtem AA is a common ſcrew; conſequently the round- 
ls of the ſcythe muſt turn from the left to the right: But in 
e ſyſtem B B, where it ought to be inverted, like all the 
ther parts, the ſcythe muſt turn from the right to the left, as in 
e Fig. The uſe of this is to ſhew which way the wheels 
re to be turned; and the ſcrews are to prevent the machine's . 
eg hurt by unskillful hands. : 
Un the fide of the determinator, viz. on that piece which 
annot be preſs'd down, is alſo ſcrew'd a ſmall index, which 
ay be directed to ſuch numbers or figures, as is required. 
heie figures are to be engrav'd in the covering plate, accord- 
g to the Fig. and the diſtance depends on their ratchet-teeth 
e (Fig. 4.) in the braſs bottom. | 
On the axis of each uppermoſt wheel a (which axis muſt 
e made ſquare, as far as it projects over the covering plate) 
$ fixed a thin round filver plate (in the ſyſtems B B and 
C)orgd in Fig, 3. yet ſo as it may not rub agaioſt the 
vering plate. It has a hollow axis Y c (Fig. 3.) on which is 
right or left ſcrew, according to the ſyſtem it belongs to, and 
ſmall ſhoulder c. Te the ſcrew is ſcrew'd the handle /.s 
n the ſyſtems BB and CC Fig. 1.) which 1s vertically flat 
22 N 4 f on 
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circles into two rings, in the outermoſt of which are engrand 


ſtraction. This plate only ſhall hereafter be called the fly 


or addition-ring, and y thoſe of the ſubſtraction- ring. Th 


artificer will be able to give them a neater and handſomg 


points, engrave the cypher o. After this divide both rings int 


obſerve which way the wheel turns, if from the right to tl 


engrave on the pumbers, 1, 2, 3, 4, 5, 6, , 8, 9, in the {al 


the ſame ſyſtem. Laſt of all, if you think fit, you m 
fercw on thin ivory plates, to note uon them the numbers t 
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on the extremity, in order to turn by it the plate and wheel 
The plate, as appears by the Fig. is divided by three concen 


the numbers for addition; in the innermoſt thoſe for fi 


plate; the firit ring the addition-ring: the ſecond ring th 
{ubſtraQtion-ring : Moreover two indexes ww and y are ſcrey{ 
to the covering plate; av ſhews the numbers of the outernd 


have hinges, that they may be lifted op, and the ſilver pla 
taken out or put in again: Their curvature ſerves for a 0 
rection, which way the plates ought to be turned. A cf 


ſhape than in the draught, where the numbers are not covert, 

All this being done, there remains now the figures or nu 
bers to be engrav'd, in the following manner: Place eachn 
permoſt wheel à (in the ſyſtem A A) in ſuch a manner, thi 
the tooth of communication be ready to catch (as in G Fig. 
which may eafily be felt. Obſerve in the filver plate, whe 
the index wv points; and there engrave the number or fin 
9, lower down in the ſubſtraction- ring, where the index 


10 equal parts, one of which is already defign'd for 9 in lf 
addition, and another for o in the ſubſtraction ring: Th 


left, as in ſyſtem BB: Then you muſt from the engranl 
number 9 in the addition-ring, towards the right, engraved 
next; then 1, 2, 3, 4, Ec. and in the ſubſtraRion-ring all 
towards the right, from the already engrav'd o, firſt engrawy 
then 8, 7, 6, Ec. in an inverted order. But if the wheel tun 
from the left to the right, as in the ſyſtems A A and C C, ju 
engrave the numbers or figures in the lame order, but fr 
e right to the left, as may be ſeen in B B and C C. Fig. 
In the multiplication wheels m you muſt conduct the ind 
J exaftly to the window, as it is drawn in the ſyſtem BJ 
mark the place on the round multiplication- plate under fi 
window, and engrave upon it the cypher or o; then mil 
by two concentric circles a ring upon this plate, and divil 
this ring into 10 equal parts, and after the o (already engrar 


order as it was done in the addition=ring of the filver plat 


d 
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to be calculated; particularly a long ſmall one on that fide 
the ſlit of the determinator, where there are no numbers, and 
wiſe two ſhorter broader ones, one under the window of 
ltiplication, the other above the ſilver plate. All this toge- 
r compoſes a machine, by the help of which you may per- 
n all the four arithmetical rules or operations. The way 
eo working it is, as follows: 1 N 
al. As to addition: For inſtance, if you are to add 32 and 
; becauſe the hindermoſt ſyſtem A A, in the Fig. which 
bht to repreſent the place of units, is not cover'd, let us 
te the r B B for the place of units, and the ſyſtem C C 
the place of tens; turn the ſilver plates x * in theſe two 
ems, that the indexes 20 w point to the two numbers 5 
1g; then make the determinators, 15, J, point alſo to 3 
12: Next take one of the two operators, for inſtance, in 
B, and pull it down as far as you can, and move it upwards 
ain. This done, the number 1 in the filver plate in B B will 
ne by this means under the index , and the number 6 of 
filver plate in the ſyſtem CC under its index at the ſame 
ge, which is 61, the ſum 59 and 2. Aſter this move the 
rator of the ſyſtem C C alſo up and down, when inſtead of 
h will come under the index; conſequently, you have gr 
er the index's 20 2v, which is the ſum required of 59 and 32 
ded together. The reaſon of it is plain: For, by pulling 
wn the operator of the ſyſtem B B ſo far, the ſtop c of the 
au ermoſt or common tooth-wheel F (vide ſyſtem A A) will 
ve ae over two teeth of the middlemoſt ratchet-wheel ; and 
moving the operator up again, the ſame ſtop e will turn 
ee two ratchet-wheels 2 and & together, and cauſe the ſtop 
tu of the great or uppermoſt wheel 4 to flide over two teeth: 

the Ros time the tooth of communication 3“ will move 
rward one tooth of the uppermoſt ratchet- wheel in the ſyſtem 


ig. C; conſequently, on the filver plate in B B, inſtead of 9, the 
ae mwber 1 ; and in ſyſtem C C, inſtead of 5, the number 6 muſt 
B bear under their indexes 2 wv: And fo for the fame reaſon 


wing pulled up and down the operator of the ſyſtem C C, 
mal: number 6 pointed to by the index muſt be at laſt changed 
0 9. | | | * 
2. As to ſubſtraction. Suppoſe 40 the ſum, from which you 
e to ſubſtract 24: Here you muſt put your ſum 40 in the ſub- 
ar action. rings; that is to ſay, turn the cypher o in the ſyſtem 
b, and the number 4 in the ſyſtem CC, under the indexes 
}, as 18 repreſented in the Fig. Set the dete rminators at 24, 
„ as 
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» 
as in addition ; likewiſe move the operators only: once up g 
down, the remainder 16 will appear under the indexe, off 
As to the reaſon of this operation; when you confider, 1 
the numbers in the ſubſtraction rings are engrav'd in auf 
verted order, as is {aid before, you will find that it is the ſu 
as in addition. 1 | 
3. As to multiplication : For inſtance ; if you are ton 
tiply 43 by 3, bring the © in all your addition rings to 
indexes, as alſo in all your multiplication-plates in the yi 
dows. Write down (which is more particularly necefſan 
the numbers be larger than in this inſtance) the multtplicy 
43 upon the ivory plates near the 2 determinators in thi 
iyſtems BB and CC: But you may write the multiplicy 
3 only on the 1vory-plate under the window of the ſyſtem} 
Set the determinators at 43; then move your operators ſu 
ceſſirely as often up and down, till there appear in both yy 
dows the number 3, then you will ſee on your addition ig 
under the indexes, the product 129. BY 
It is caly to underſtand, that as multiplication is nothi 
_ elſe than a repeated addition, the machine does alſo perfy 
its operation by a repeated addition only: For, the numbe 
which appears in the window of the {ſyſtem BB, fhews bn 
many times you have added the number 3, pointed byt 
determinator to itſelf, which, when done 3 times, is 9. A 
ſo the ſame number 3, which appears in the window of 1 
iyitem CC after your operation, ſhews how many times f 
have added the number 4 to itſelf, It is needleſs to obſen 
that beſides the 2 ſyſtems BB and CC, there muſt be iy 
pos'd another, not expreſs'd in the Fig. which will ſhewi 
number 1 of the product 129. | 


4. As to diviſion. If you are, for inſtance, to divid: M5; 
by 3; fer your dividend 40 in the ſubſtraction- rings unge 
the indexes y, in the ſyſtem BB and CC; turn the ind, 
I, I near the windows to make o appear; write your dN 
for near the determinator of the ſyſtem C C, and ſet tac ay56: 


terminator at 3; pull the operator up and down, hen f 
will have 1 under the index y, and 1 li kewiſe in the wind! 
By this you ſee, that you cannot work farther in this fit 
CC; becauſe you cannot ſubſtract 3 from 1: Lou 
therefore, go on, ta the other figure of the dividend, 913: 
and in the ſyſtem BB ſet the determinator again at 3: 1 
being done, the firſt pulling of the operator up and dg 


will produce 1 in the window, and ) in the ſubſtcacticon 
| | oy 


* 
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Jer the index; and the number 1 which remain'd before 
the ſyſtem CC will be changed into d. Now, as ) is 
ore than 3, you muſt work on accordingly : Having done 
twice more, you will find that there remains under the in- 
-x y but 1 (Which is the numerator of your fraction) and 
low in the two windows the quotient 13. When you con- 
er that diviſion is nothing elſe but a repeated ſubſtraction, 
du will alſo eaſily underſtand the reaſon of this operation. 
For the clearer conceiving the method of proceeding with 
is machine in larger numbers, M. Gerſten explains it by the 
following examples. * 


1 


05 Ul 


Suppoſing there are fx ſyſtems If]e|d. c|b 4 
5 C, d, e, F; let all the numbers [—|—{— 


| 


| „ 


su inted to by the indexes www be in Aloſo|o[olojJolB 
; thoſe which are to be pointed ——[(—[—1 
by the determinators, in CDP; . 

d thoſe which are ſeen in the win- C 3563 
os, in EF. Firſt of all, you muſt .. 
er cn all your addition- rings of the E [ooo ooo F 
nber ecr-plates, and your multiplication-— ——[—{—|— 
s lates to O, 5. that under all the | | | 518 
by dex es 20 , and in the windows no b U 
ng may appear but o: Write the number 3563 near the 
of rerminator, in the ſyſtems a, &, c, d, and direct them ac- 
2s Mrdingly: The other number 58 you muſt likewiſe write 
en own, but under the windows in ſyſtem à and 5, as you ſee 
e tis ſcneme. Move the ſeveral operators, which are move- 


ble, ſucceſſively as often up and down, till 8 appear below 
the windows, and you will have under the indexes above 


de 504. the product of 3563 x 8: And ſo the numbers of the 
: achine will appear thus. | | 
den | 1 | 
ert advance your mulriplicand fed | 
ic s; from the right to the left; a 0 z 55 J 5 
n ate is to ſay, place the determina- E 
naar in the ſyſtem h at 3, in c at 6, in C|_j|_|3|5|613]D 
H at 5, in e at 3; and reduce every EA OC 88S 
mu umber in the windows to o, except | TT T1; 
he ſyſtem 2: As may be ſeen in | 

e following ſcheme, | 


— 


Then 


tiplication ; 


ing to vulgar arithmetic, and as in the figure here annex 


If you di 


bers, and ſubſtract this diviſor by pulling up and donn 


operators as 


in e, d, c, þ every where 5; but on the ſilver- plates there il 
remain 28 504. Now advancing your diviſor from the lf 
the right, bringing to the windows in d, c, b all the cypic 
o, and working as before, there will at laſt appear on 
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8 
Cel 4, Then pull all the geraten 5 
Alol=|8[5[o171B ſucceſſively in b, c, d and e, up l 
ed down, till 5 appear in the wind, l 

E below, and you will find at lat oi” 
E o 2 8 der the indexes 206654, the prody 

| 5 5181 of 3563 x 58. N * 

"43.4.4 LAL2LI BANG * 
Aſaſjoſs|6j5[a1B 
2  MELENCAEL 0 | 
EEE, vl 

| E $4 1518 e 
IFleld esa But if you are to divide wi 
Az OVG 5 4 B 206654 by 3563, you muſt place il . 
d dividend above in the ſubſtradſ 
iin rings under the indexes. In | E 
Ejojoſofo[o[2}| F windows below every figure mul 4 


; o, in the ſame manner as in mg 
and write the diviſor under the dividend, acca 


rect the determinators in e, d, c, þ to their nt 


often as you can, you will have in the winde 


filver-plates nothing at all, but below in the windows . 
as may be ſeen in the following ſcheme. „. 

Fed And here you have only thu + 
Aiclolofololo!B obſerve, that in ſuch cafes you ing 
. off all the hindermoſt figure Wy - 

EU numbersinEF, except that r 
= SSS F ſtands under the firſt figure of Hie 
TIF diviſor; what remains is your e 
dient. 3 


force for o 


If it be objected that this machine cannot be fitted fo 
many and long numbers, as one would pleaſe ; becauſe 
multiplication of fo many ſyſtems would require too gre 


ne operator to move ſo many wheels, 115 
Hs pi 


% 4 | 
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tige, ſuppofing that all the teeth of communication ſhould 
ly catch; M. Gerſten owns that this objection is but too 
ll grounded: However he cannot help obſerving at the 
me time, that this defect ean hardly be avoided, in any 
ichmetical machine, for performing all thoſe operations of 
ſelf, without the help of the mind: For there muſt cer- 
inly be a particular ſyſtem for each place of figures, which 
to communicate with the next; conſequently, as the ſyſ- 
ms increaſe in number, the force, requiſite to move them 
l, muſt likewiſe increaſe. Beſides, it ought to be confi- 
rd, of what fize ſuch a machine ought to be, which might 
rve for common uſe, M. Gerſten thinks few calculations 
uld be requir'd, for which 14 or 16 fyſtems might not ſuf- 
ce. That which he made was of. 7 ſyſtems, as has been 
Ircady mention'd ; The diſpoſition of it was neither ſo well 


"Wotriv'd, as he has explain'd it, nor were its ſeveral parts 
e well executed, as a good artificer might have done; yet 
Gi oe 7 iyſtems were very eafily put in motion: And if in a 
1 nachine for 14 figures, made by a ſkilful hand, it could not 


e ſo eaſily practicable, this defect, he believes, might be 
ably remedied, by applying the other band in the 5th or 6th 
[tem to the handle /'s, in order to eaſe and aſũſt the ope- 

tor, OS. i „ ö 


Vibe Figure of the Earth and the Variation of Gravity on 
the Surface; by Ar. James Stirling. Phil. Tranſ. Nꝰ 438. 
p. 98, 3 = | 
HE centrifugal force, arifing from the dinrnal rotation 
of the earth, depreſſeth it at the poles, and renders it 
rotuberant at the equator, as has been lately advanced by 
dir Jaac Newton, and long ago by Polybius, according to 
$7450 in the ſecond book of his Geography: But tho? it be 
tf an oblate ſpheroidical figure, yet the kind of that ſphe- 
oid has not hitherto been diſcover'd; and therefore Mr. Hir- 
ling ſuppoſes it to be the common ſpheroid, generated by tbe 
oration of an ellipfis about its lefler axis; tho' he find by 
omputation, that it is only nearly, and nor accurately ſuch. 
e likewiſe. ſappoſes the denſity to be every where the ſame 
rom the centre to the ſurface, and the mutual gravitation of 
he particles towards one another to decreaſe in the duplicate 
ratio of their diftances : And then the following rules will fol- 
ow from the nature of the ſpheroid, 
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into the ſquare of the co-fine of latitude at F. 


force with which a body deſcends at F, while it turns round 
its axis. | | | 


tion of gravity towards the equator, known by the exper: 


ſpheroidical figure of the earth. 
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1. Let ADBE (Fig. 6. Plate V.) be the meridian of 2 
oblate ſpheroid; DE the axis; AB the diameter of th 
equator, and C the centre: Take any point on the ſurſad 
as E, from which draw F C to the centre, FG, perpendicy 
Jar to the ſurface at F, meeting C B in G, and F H Cuttin 
the line CG; ſo that CH may be to GH as 3 to 2. | 
body at F will gravitate in the direction FH; and that th 
mean force of gravity on the ſurface will be to the exceſi q 
the gravity. at the pole above that at F, as the mean diamets, 
multiplied into the ſquare of the radius, is to one fifth of th 
difference of the longeſt and ſhorteſt diameters, multiplig 


2. The decrement of gravity from the pole to the equity 
is proportional to the ſquare of the co-fine of latitude; u 
which comes to the ſame thing, the increment of prariy 
from the equator to the pole is proportional to the fine of |, 
titude, Hitherto Mr. Hirling has confider'd the variation d 
gravity, which ariſes from the ſpheroidical figure, while | 
does not turn round its axis: But if it doth, the direction gf 
gravity will be in the line F G, perpendicular to the ſurface; 
and its variation now ariſing both from the figure and centi. 
fugal force, will be 5 times greater than what ariſes from the 
figure alone; as will appear from the proportion of the line 
FHand FG, the former being to the latter, as the whole 
force of gravity at E, while the ſpheroid is at reſt, to the 


. 


3. From this laſt article it appears, that one fifth of the 
variation of gravity is occafion'd by the figure of the ſpbe 
roid, and the remaining four fifths by the centrifugal force, 
And whereas the earth could not be of an oblate ſpheroidici 
figure, unleſs it turned round its axis; nor could it tun 
round its axis, without putting on that figure: The diminu- 


ments with pendulum's, prove both the rotation and oblats 

4. The mean force of gravity on the ſurface is to the cen 
trifugal force at any point E, as a rectangle under the radius 
and mean diameter to a rectangle under the co- ſine of lat! 
tude, and four fifths of the difference of the longeſt and 
ſhorteſt diameters. And at the equator, where the co-ſine of 
latitude becomes equal to the radius, the mean force of gri- 


vity is to the centrifugal force, as the mean diameter to — 
. . 


5 
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bs of the longeſt and ſhorteft diameters. This article is 
ad from the proportion of the lines FH and GH; the 
mer being to the latter, as the force of gravity to the cen- 
fugal force. 1 | 


n. Tue proportion of the diameters of the earth will be 
1 nd in the following manner. The moon revolves about the 
* in 279d 5Þ 43”, or in 39343 minutes; and her mean 
[ ance is about 59 + ſemidiameters of the earth, according 
N De la Hire's and Flamſtead's tables, but near 60 4 ſemi- 

t 


meters by Halley's. Mr. Stirling, therefore, takes 60 for 
mean diſtance, till it bs better known: Then according 
the nature of gravity, as the cube of the moon's diſtance 
the ſemidiameter of the earth, or as 216cco to unity, ſo is 
11870000, the ſquare of the periodic time of the moon to 
66, the ſquare of the number of minutes, in which ano- 
rmoon would revolve about the earth at the diſtance of 
ſemidiameter: And as this laſt number to 2062096, the 
are of 1436, the number of minutes in a ſidereal day, fo 
nity to 287.7; which would ſhew the proportion of the 
trifugal force at the equator to the mean force of gravity 
Corol. 2. Prop. 4. lib. 1. Princip. Newton.) were it not 


the the action of the ſun on the moon: Therefore (by 

Ines GJ]. 17. Prop. 66. lib. 1. Princip.) as the ſquare of the ſide- 

_ | year to the ſquare of the periodic time of the moon, 
| - 


tis, as 179 to unity, ſo is 289.7 to 1.6, which being added 
285.7, makes 289.3. And therefore as unity to 289 (neg- 
ting the fraction which is uncertain) ſo is the centrifugal 
e at the equator to the mean force of gravity on the ſur- 
e. And thence (by article 4.) as 289 to 4, ſo is the mean 
eter to the difference of the longeſt and ſhorteſt: And 
refore, as the axis is to the equatorial diameter; ſo is 
9) to 23173 or in ſmaller numbers, as 231 to 232, the 
e as Sir Jaac Newron found in a different manner: For, 
makes it as 230 to 231; and as 230 to 231, ſo is 231 to 
2.004. „ | 
„ In the ſame manner the proportion of the diameters of 


12 planet may be found, if it hare a ſatellite: For inſtance, 
1 upiter, he turns about his axis in 90 56“, or in 596 mi- 
. es: And his third ſatellite revolves about him in 74 35 42 
e of 


„or in 10302.6 minutes, at the diſtance of 15.141 of his 
diameters, Therefore, as the cube of 15. 141 to unity, 
the ſquare of 10302. 6 to 30579, the ſquare of the num- 
of minutes, in which a 8 would revolve about him 

| a 2 at 
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round the ſun is vaſtly greater than that of his third ſatel 
round him. Mr. Stirling has choſe the third ſatellite HI 
any of the reſt ; becauſe its greateſt elongation was obſen 
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at the diſtance of his ſemidiameter. And as this laſt nun 
is to 355216, the fquare of 596, ſo is unity ta 11 J, rt 
centrifugal force at his equator to the mean force of gui, 
on his ſurface. There is no need of correcting this nun 
as in the former article; becauſe the periodic time of yy 


by Dr. Pound, with a micrometer adapted to a teleſcope y f 
foot long; and he alſo took the diameter of Jupiter byi 

tranſit of the ſatellite, which is a-much more exact vy: 
with a micrometer, But as the planes of Jupiter's ati bt 


_ almoſt coincide with the plane of his equator, the diana 


determin'd by the tranſit of the ſatellite, is his great 
and the diſtance of the ſatellite, which ought to bare 
given in his mean diameters, is aſſigned in his greateſt; ] 
which reaſon the force of gravity, already found, mul 
augmented in the triplicate ratio of his greateſt diamete 
his mean one; that is, if 4 repreſent the mean diameter, 
d the difference of the * — ſhorteſt, in the propont 
of 24 3d to 24 very nearly. Hence, as the centriy 
force at his equator, to the mean force of gravity on hu 


face, ſo is unity to 11 7 * .. And (by 21. 


13 24 +24 | La 
11 z . 114% 4. or 20 ag = 186 


5 | | 
+ 279 dd; which makes a to d, as 108 to 10: And tba | 
the axis is to the equatorial diameter, as 108— to 108 ff 


or as 103 to 113; that is, as 12 to 13 5; which accuri_hi ! 


agrees with the obſervations both of Dr. Pound and Mr. Mot 
Jey, made with Huygens's long teleſcope the former mi Ir 
it as 12 to 13; and the latter as 45 to 27, which iſt 
nearly the ſame. And if this theory agree ſo well will 
ſervations in Jupiter, there is no doubt but it wall bee 
exact in the earth, whoſe diameters are much neat" 
equality. En 2 | 
J. By experiments made at Jamaica (vide Phil. Tn 


N 432. p. 302.) in Lat. 18. with a very curious clock, cont! 


by Mr. Graham, it was found that the London pendulum 
flower there by 25 66 in a fidereal day, than at Zondo! 
it was found by experiments made mith thermometers, ie 
were to be allowed for the lengthening of the pendulu 8. 
acat: and therefore it was retarded only 1 595! by the Mr 
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ec oravity. So that while a pendulum at Zondon 
2 — hes eee the number of leconds in a ſidereal 
, the lame at Jamaica does only give 86047 vibrations. 
berefore the force of gravity at London is to that in the la- 
dle of 18 degrees, as the ſquare of $6164 to the ſquare of 
that is, very nearly as 1106 to 1103. And (by ar- 


ben r jf a denote the mean diameter of the earth, d the 
„ of de greateſt and Smalleſt g will denote 
bi: force of gravity in general in any latitude, whoſe coſine is 


the radius as c to r: Where if in the place of c there be 
bſtituted the coſines of 51* 32 and 1893 that is of the la- 
des of London and Jamaica, we ſhall have the force of 


cad. ity at the former to that at the latter, as 4 — 1387 d to 


—ſ9045 d; that is, as 1106 to 1103. Whence the mean 
Lameter of the earth will be to the difference of the axis and 
\u2toreal diameter, as 191 to 13 and thence (by article 4.) 
the mean gravity on the ſurface to the centrifugal force at 
e equator, ſo is 491 to $, or fo is 239 to unity, In order 
ſhew that this cannot be, Mr. Herling obſerves, that when 
e moon's diſtance was ſuppoſed 50 Baru pn wi of the 
ith (as in arr. 5.) it was found that the mean force of gravity 
s to the centrifugal force at the equator, as 289 to 1, But 
the proportion now found be true, the moon's diſtance at 60 
ni-diameters muſt be augmented in the ſubtriplicate ratio 
289 to 239 ; and then it will become 64 ſemi-diameters. 
like manner, if we compute the ratio of the mean force of 
avity to the centrifugal force, by preſuppoſing the magnitude 
cure the earth, as Sir Jaac Newton aud M. Huygens did, we 
uſt ſuppoſe a degree to be upwards of 80 Eygliſb miles ta 
ring it out 23. 91. Now whereas it is certain that the 
ſtance of the moon is about Co ſemi-diameters of the earth, 
nd that a degree is leſs than 0 ZEngliſ miles; therefore the 
be n&nclufion, which ſeems to follow from the Jamaica experi- 
cart ent, cannot be allow'd to be true. And the experitnents 
ade by Richer, in the iſland of Cayenne, wou'd fill make 
greater difference betwixt the diameters of the earth, than 
contiÞoſe made in Jamaica: And the lengths of the Paris 
nd London pendulums, compared together, would make it 
reater than 2x part of the whole, as it was found in arti- 
tha Bf h | | 7 
lu 8. From all the experiments made with pendulums, it ap- 
ars, that the theory makes them longer in iſlands, than they 
| | are 


brates in a greater iſland, ſhould be longer than is found h 
than Jamaica) ſhould ſtill be longer. This defect of gray 


mountains and valleys, land and water, heat and cold, yl 


This is the reafon that theſe ſtones are highly valued in Jap 
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are found in fact. The London pendulum ſhould be lay 
when compared to the Paris one, than it really is: The % 
maica pendulum when compar'd to the London one, which j, 


experience; and the pendulum in Cayenne (a ſmaller iſ}y 


in iſlands is very probably occaſioned by the vicinity of a pry 
quantity of water, which being ſpecifically lighter than Fa 
attracts leſs in proportion to its' bulk. And Mr. Stirling fink 
by computation that the odds in the pendulums betwixt they 
and practice is not greater than what may be accounted 9 
on that ſuppoſition. He alſo obſerves, that tho' the matter q 
the earth were entirely uniform, yet the hypotheſis of its bei 
a true ſpheroid is not near enough the truth to give the nw, 
ber of vibrations, which a pendulum makes in 24 hon Wi 
And ſuppoſe the true figure were known, the inequalities 


never allow theory and experiments to agree, But after th 
French Gentlemen, who are now. about meaſuring a degm 
and making experiments with pendulums in the north and 10 
ſhall have finiſhed their deſign, we may expect new light i 
this matter. 5 % ol 


Of the Mexican filtre Stone; by Dr. Abraham Vater. Phil 
Tranſ. N* 438. p. 106. Tranſlated from the Latin. 


HIS Stone has got the name filtre from its poroſin, 
whereby it lets Jiquors paſs thro' it; and for this reaſon pa 
and mortars are made from larger pieces of it, to ſtrain liquon 
particularly water to drink: For, it is thought, that the 
water filtred thro' this ſtone is thereby freed from all its impr 
rities, and becomes clearer and purer, and rnore wholfone 


os 
— 


and fold at the price of gold, becauſe the Japaneſe, who knos 
nothing of the ſtone or any other diſorder in the kidneys, an 
who prefer health far before all other bleſſings, are of opinin, 
that theſe petrified fungi have the power of prolonging lik 
as may be ſeen in hiſtoria filtri, lapidis in Valentini Ms. 
Muſeor. lib. 1. cap. 22: For, this ſpecies of fungus, as it 
lated in Joc. citat. grows on the rocks in ſome places of th 
Gulph of Mexico, about roo elns under water, and fpoitt 
neouſly hardens and petrifies in the air. Dr. Vater will it 
take upon him to determine the origin of the filtre ſtone, 0 
manner of its growth, tho? both appears to be very ſuſpicious 


and invented purely to preyent its being thought a voy 
| | tp \ * tone 


> = £& =” W---_ 38 


$3 
8 


136 MEMOIRS / the | 
concreted ; he thought in like manner that the ſea beating iy | 
the rocks depoſits ſaline earthy particles, from whoſe ſuc. 
concretion this ſtone is generated, and rather grows o94 
rocks, than like rock. muſlirooms, ſprings from them; by f 
the origin of this ſtone, as has been ſhewn above, i; | 
doubtfu); and it does not manifeſtly appear, whether it be wi 
from the bottom of the ſea, or rather dug out of the a 
the Dr. will not take upon him to determine any thing v 
it: But confidering the remarkable denſity of the hot U 
tophas, thro' which notwithitanding water filtrates, he hy 
mind to try the ſame experiment with the common ſtone a 
uſe of in building. The ſucceſs anſwer'd expectation: N 
mortar made of ſuch ſtone ſerved inſtead of the Mexican 
the water ſtraining equally clear thro both. The water fy 
ed in this manner acquir'd at firft an earthly taſte, whic 
upon repeated filtration it Joſt; as Lentilius in loc. ſuprai 
obſerv'd of the ſtone filtre : There is lixewiſe no doubt 
that other ſtones have the ſame effect; becauſe the bu 
and moſt ſolid flint ſtones, with which ſtreets are paved | 
bibe water, as we obſerve in rainy weather: Yet it is en 
to any one, that the more ſolid and denſe the ſtones arg 
the narrower their pores, the water pour'd on them nil 
more difficultly and ſlowly pervade them: 
But now we come to the virtue aſcribed to this ſtone 

as that water ſtrained thro' it is freed: from all its ieapuri 
For, thus we read in the above cited hiſtory iꝝ Valmmif em 
ſeo, that water filtred thro' it, tho' very clear when p 
therein, yet always depoſites ſome little imperceptible t 
and becomes ſenſibly lighter, purer, and more whole in 
ray keeps a much longer time without turning muſty. 
this the caſe, and could water be freed by this mean e 
all heterogeneous particles, ſuch filtres would deferred 
very valuable: For, what conduces more to health thut 
water in meat and drink. And yet vaſt tracts of the 

are deprived of this bleſſing, where they have non 

what is brackiſh, nitrous, vitriolic and aluminous, and 

pregnated with other mineral particles, which may o 

feveral diſeaſes. It ſeems entirely probable that! 
ſtrain'd thro' ſuch ſtone-filtres, depoſites theſe impi 
becauſe we ſee, and experience confirms it, that iprings 

bling up in ſandy, gravelly places, and ftraining thro 

bottom, are much more limpid and pure than other llg® * 

But the purity of theſe waters 1s not owing to their fil 
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„ the ſand and gravel and depoſiting their impurities 
cin, but rather to their carrying none along with them: 
' it is verified by chemical experiments, that not only 
, but likewiſe by means thereof other heterogeneous, 
my, ſulphureous, and mineral particles, diſſolv'd in the 
ers, and cloſely united with them, can by no means be 
arated from them by filtration: For, we obſerve that the 
& ſolid minerals, as mercury, antimony, lead and other 
etals diſſolved, paſs thro' the pores of a paper filtre, and 
afterwards ſeparated by precipitation from the waters, 
by repeated filtration remain in the filtre : But, it may 
objected that a coarſe and denſe ſtone filtre is of greater 
ey in this caſe than a paper one: Yet the contrary ap- 


99 by 
ICC th 
on 


ut 
FX tal 


irs from the waters that exſudate and diſtil from mines and 
e eerraneous cavities, which immediately petrify, whence 
ſs the ſtalactites. From this alone it appears, of what 


e uſe the moſt ſolid ſtones, and conſequently, ſtone filtres 
to depurate water, and ſeparate the ſaline earthy and 
incral impurities, diſſoly'd therein. „Vet the Dr. does not 
ny, but that muddy and ſlimy waters may by ſtraining 
to ſuch ſtones become clear and pellucid ; becauſe theſe 
purities do not diflolve in the water or intimately incorpo- 
te therewith, but only float therein. But beſides theſe, no 
er waters can by any means become purer, as he learned 
dm repeated experiments, both with the filtre from Hol- 
1d, and with thoſe made from the zophus of the Caroline 
t baths and common ſtone, on ſeveral kinds of river and 
ring water; and with an hygrometer examining their weight 
th before and after filtration, he found little or no diffe- 
nce. How happy, therefore, are the countries, to whom a 
nd providence 54 given limpid and wholeſome g of 


puter, that require no ſuch filtres. But ſuch as are deprived 
he his bleſſing, can do no better than uſe rain-water, as be- 
on Ws by diſtillation freed of all its impurities ; and conſe- 


ently the pureſt and moſt defecated. 


? Halo obſerved at Rome Aug. 11.1932 by S. De Revillas. 
Phil. Tranſ. Ne 438. p. 118. Tran/tated from the Latin. 


ROM 3 o'clock in the forenoon till 2 in the afternoon. a 
fimple halo, every way defined, and exactly circular, 
is oblery'd to ſurround the ſun in its pole; its breadth 
em'd to equal the apparent diameter of the ſun; the inner- 
oſt colour was red, = reſt pretty dilute, and analogous, to 
Vol. K. 4 1 | thoſe 
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thoſe obſerved in the rainbow, but terminating in a wii 
brightneſs, and ſomewhat changed about noon. Tho þ 
fky was ſerene, it was tinged with a thin darkneſs, à 10 
wind blowing very gently. Afterwards the darkneſs cond 
fed into whitiſh little clouds, while the halo vaniſh'd, yy 
diameter meaſur'd from the innermoſt edge of the ble 


1 

The height of the barometer the ſame day was, ai 
owsz _ | Po 

At 4 o'clock in the forenoon — 27. 11 Pax inch 
At noon =o — — — 27. 10F 

At 2 in the afternoon — — 27. 10 f. 


An Account of an aucient Date found at Widgel- bal 
Hertfordſhire ; by Mr. John Cope. Phil. Tran. N* y 
p-. 119. +l 

F 1G. 1. Plate VI. repreſents an ancient chimney-piece{ 

Mr. Cope was informed) diſcover'd on pulling down pi 
of Widgel- hall in Heatfordjpire : There is cut upon it a dik 

partly expreſs d in Roman numerals, and partly in Id 

figures; which is the earlieſt inſtance he has met with of f 

Indian figures being uſed in England, vis. N. 16, or noi 

that at Coſcheſter being An. 1090. vide Phil. Tranſ. Ne 

The carving 1s very fair, the letter N. and the figures prop 

out above 4 of an inch. The whole chimney piece in 

Engliſh oak plank; and was very firm, tho' 718 years d 

and never painted over; it is 4 foot 3 inches and la 

The part under the figures 16 was broken off in takin! 

down in Aug. 1733, when the houſe was on fire. 


Remarks on the aforeſaid ancient Date, found on an Oilt 

Plank ar Widgel hall zear Buntingford in Hertfordſli 

now preſerv'd in the Muſzum of the Royal Societ); 
Ar. John Ward. Phil. Trant. N“ 439. p. 120. 


APRI L 4, 1734, a curious draught of an ancient di 

carv'd in an oaken-plank at Widgel-hall, the cat 
Mr. Gulcon, was laid before the Royal Society, as the md 
early inſtance of our common figures, uſually call'd Ara 
which had ever been obſerv'd in England. It was read 91 
and thought to expreſs the year 1016: the N being taken 
a Roman numeral, and the 16 for Arabian figures. | 
Dr. Wallis had in 1683 communicated to the Royal Sui 


the draught of a mantle tree, ſome what like this, whos 
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at the parſonage · houſe at Helmdon in Northamptonſhire. 
e date, which was likewiſe carv'd in mix'd characters ex- 
bd the year N 133, as the Dr. read it: This being the 
geſt monument of that ſort, which had then bern Bo- | 
d among us, was firſt publiſh'd in Phil. Tranſ. No 154, 
1 zfrerwards in the Dr's Algebra, cap. 4. p. 14. 
Ii. 1700, another draught of a date at Colcheſter, which 
d been ſent to Dr. Wallis by Mr. Lufkin (who copied it 
m the under cell of a wooden window, and read the 
ures 1090, being all Arabian) was likewiſe publiſh'd in 
Phil. Tranſ. Ne 266, as more ancient than the former, 
None earlier than theſe 2 laſt bad hitherto appear'd, till 
at from Widgel-ball : Upon the fight of which Mr. Ward 
ought the reading given to it look'd very plauſible. The 
jut characters were no juſt objection, which Dr. Wallis had 
counted for in the Helmdon date Phil. Tranſ. N* 266, and 
t. Ward himſelf obſerved in ſome manuſcripts : But ſtill 
e difficulty ſeemed to remain, which was the want of ſome 
atacter in the place of hundreds: And therefore, ſoon 
ter going into Hertfordſhire, he took that mn to 
nit upon Mr. Culſtan, in order to ſee the original, which was 


me time after preſented to the Royal Society, together with 
letter giying an account of the antiquity of the building in 


hich it ſtood. And as that letter may afford ſome light to 

e enquiry about the date cut in the plank, it 1s as follows. 
ay of a letter from Francis Gulſion Eſq ; to Mr. John 
ard. | 


Sr, | 3 
* Ican give you no further account of the antiquity of the 
building, than that in general it was eſteemed ancient. 
Before the houſe was burnt, on the timbers there were ſeve- 
ra old coats of arms; ſome we look'd on as belonging to 
the family of the Kalers, who were poſſeſſors of Hiddi- 
hale with other eſtates ſoon after the conqueſt. | 
* Widdihale in Hertfordſhire in the time of the Conque- 
ror was parcel of the eſtate of Hardwin de Sealers, as ap- 
pears by Domeſdei boat, fol. 141. It continued in that 
family for ſeveral generations, till it came to Anthony 
Widvile, by the marriage of the daughter and heir of 
Salers. But when he would not comply with Richard III. 
to deſtroy the young Princes, all his lands were ſeiſed, and 
the Manor continued in the Crown, till Heury the VIII. 
„ e granted 
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* granted it to George Canon and John Gill: George Gu 
** the ſon of John, marrying the daughter of George (ay 
* obtain'd the whole. In this family it continu'd till the 
« ginning of the reign of Janes I. when it was fold to % 
« Goulſton Eiq ; whoſe delcendants now hold it. vide 
„Henry Chauncy's hiſt. and antiquit. of Hertfordþj 
DE -- qa | | | 
The houſe of Middihale, probably, might have bee 
greater antiquity, and I believe really was: Por, a 
© time of the conqueſt it was in the poſſeſſion of a conſidg 
© able follower of Harold. ä 
- © The piece of timber I ſend you was the top of a du 
* way, in a timber-built houſe, and plaiſter'd over with m 
* tar, From the date on the plaiſter'd wall, the door hadn 
© been us'd at leaſt 344 years: For, on the outfide yi 
_ © plainly to be ſeen the date 1390. Part of the room 
was found in was burnt too much to repair again: Au 
taking down the burnt timbers, being preſent myſelf, [x 
* cidentally ſaw it, and obſerving the date, thought itaq 
* riofity, that might give to the curious ſome ſpeculaig 
© Woodbridge in Suffolk IS | 
« Fuly the 14, 1734” | 


Francis Gul 
Upon conſidering the characters on this plank, and thok 


the other 2 dates mention'd abòve, toge ther with the accou 
given by learned men of the time, when the Arabian fgu 
were firſt introduced into theſe parts of the world, andi 
various forms they have fince receiv'd, as repreſented 
Fig. 2. Mr. Ward was at laſt ſatisfied, that none of theck 
dates prove they were ever us'd among us, in lefs than i 
years after the reading given to the lateſt of them. Andi 
reaſons which led him into this opinion, he now begs le 


to offer, after having firſt briefly enquir'd into their on 
and antiquity, | 
Moſt writers, who have treated of the riſe of theſe figu 
have thought that they came firſt from the Perſians or lui 
to the Arabians ; and from them to the Moors ; and ſo toi 
Spaniards, from whom the other Europeans receir'd tit 
This was the opinion of Fobn Gerard Voſſius, de Natur! 
lib. 3. cap. 8. $6. Mr. John Greaves de ſiglis Arabum & | 
' ſarum aſtionom. p. 2. where the form of them may * 
þ 
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| op Beveridge, Arithmet. Chronolog. lib: 1. cap. 5. Dr. Wal- 
le Algebra cap. 3. P. 10. and many others. And the 
ghians themſelves own they had them from the Indians; 
both Dr. Wallis ibid. p. 9. and Mr. Greaves, de ſiglis Ara- 
u Kc. have ſhewn from their writers, „ 
But Jaac Voſſius thought the ancient Greeks and Romans 
re acquainted with theſe figures; and that the Arabians 
k them from the Greeks, and the Indians from the Ara- 
ins, Obſervat. ad Pomp. Mel. p. 64. For the proof of this 
refers to Tyro and. Seneca's notes, Erut. inſcript. Vol. II. 
fn. and Boethius's treatiſe de geomerria, lib. 1. ſub fin. 
11 as to the notes of Tyro and Seneca, they ſeem to have no 
inity with theſe figures, either in their number or nature: 
r, they are not limited to 9, but many times that number, 
d all different in form. Nor are they fimple figns of num- 
rs, but complex characters of ſeveral letters of thoſe nume- 
words, which they ſtand for in the Roman language, like 
r ſnort· hands; and therefore vary in their ſhape, as they 
e deſigned to expreſs cardinals, ordinals, or adverbs of 
imber, This will appear by the table of characters 
Fio. 2.) in which are repreſented the firſt ten of each. But 
to what Voſſius ſays concerning Boerhins, Mr. Ward ob- 
vd in a curious manuſcript of that writer, now in Dr. 
zad's library, ꝙ characters, which he tells us were invented 
ad uſed by ſome of the Pythagoreans in their calculations; 
hile others of them made uſe of the letters of the alphabet 
r the ſame purpoſe. Boerhius calls them apices or charac- 
res, ubi ſupra: Theſe are alſo inſerted in Fig. 2. to ſhew 
e great affinity between them and the Arabian figures, as 
eie latter were written 2 or 3 centuries ago. 
The opinion of Daniel Huetius differs from either of the 
mer: For in Demonſtrat. evangel. prop. iv. c. 13. p. 172. 
imagined, that the Arabian figures were only the letters 
the Greek alphabet, corrupted and alter'd by ignorant 
wrarians. 25 5 
From this ſummary account of the riſe and antiquity of 
ele figures, it ſeems probable to Mr. Ward, they might owe 
eir original to the Greeks (thoſe common Meſters of all 
lence) and paſſing from them firit ro the eaſtern nations, 
ome round to theſe weſtern parts, in the manner before de- 
bed, We have no other author who ipeaks of this matter, 
ear fo ancient as ZBoerhins, whoſe words are very expreſs, 
nd greatly ſtrengthen'd by the fimilitude of his 3 
| Wit 
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with the Arabian figures. And therefore, we may ty, 
ſuppoſe, they took their riſe from theſe than from the (yy 
Greek letters, with which Huetius compared them; ſince q 
latter are neither ſo like them, nor ſo old as the time of 3g 
thius. And tho' what the Arabians ſay may be true, t 
they had them from the Indians, and not the Indians fg 
them, as {/aac Voſſius conjectur d: Yet it may be equi 
true, that the Indians had them firſt from the Greeks, u 
thoſe Arabian writers (who are not very ancient) not hyp 
known 1t ; nor are there any Indian monuments of ſufficiey 
antiquity to render this opinion queſtionable. - 
But whichſoever of theſe ſentiments may be eſteemed i 
moſt credible, with reſpe& to the origin of theſe figur 
g Scaliger lib. 3. ep. 113. thought they were not recen! 
dy the Europeans, as they came of later ages from the 4% 
brans, long before the year 1300. „„ 
But Fobn Gerard Voſſius de natur. Art. lib. 3. cap. 8. j 
was of opinion they began to uſe them about the middle 
the thirteenth century, or the year 1250. „ 
F. Mabillon, in his treatiſe de re diplomatica, was neceh 
rily led to attend to the uſe of theſe figures, particulath 
dates. And he informs us, that they were rarely uſed bet 
the fourteenth century, except in ſome few books of geon 
try and arithmetic. And preſently after he fays, lib. 2. cab. 
C10. it was not much to his purpoſe to treat of then; 
fince he did not deſign to carry his work lower than ti 
. thirteenth century. By which he ſeems to intimate, that! 
had met with very few, if any, inſtances of Arabian figur 
in ſuch inſtruments at leaſt, before the year 1300. | 
But no one appears to have examin'd this ſubject ma 
carefully than Dr. Wallis, who has offer'd ſome argumentii 
prove, that Gerbertus, a monk, who was afterwards adrandl 
to the Papal ſee, and took the name of * II. had be 
fore the year 1000 learn'd the art of arithmetic, as 90 
praQtis'd, with the uſe of 9 characters only (whatſoever thel 
form then was) from the Saracens in Spain, which charalt 
he afterwards carried into France, de Algebra c. 4. p. 
But the Dr. thinks thoſe characters or figures were known i 
a long time after only to ſuch artiſts, and principally uſed 
them in aſtronomical calculations; the Roman numerals bei 
ſtill retained in common uſe to expreſs ſmaller numbers, # 
P. 11, 15, 16. Nor has he given us the figures us'd by any 
thoſe writers, before Johannes de Boſco ſacro, who 4e 
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vear 1256; and Maximus Planudes, a Greek, who flou- 
1 after him; which Mr. Ward has copied from him, and 
ferted in Fig. .. hp - 

M:. David Caſſey, in his Catalogue of the 1Mannſtripts of 
King's Library, &c. has publith'd a ſpecimen of manu- 
ts from the Cottonian library, calld Calendarium Rogers 


Ju Is, Pl. XV. and dated 1292. The figures in this book 
„. Arabian ; and as Mr. Caſſey informed him, the oldeſt 


it he remembers to have met with in either of thoſe libra- 


2. | 
i appear'd to Mr. Ward exceeding difficult, how to recon- 
e ihe opinions and obſervations of theſe ſeveral writers, 
ncerning the firſt ule of the Arabian figures in theſe weſtern 
ntries, with the time aſſigned even to the lateſt of the 
ites above-mentioned: And it could not but ſeem very 
range, that no date of any writing ſhould have been pro- 
iced in thoſe figures, or any other uſe of them diſcovered 
xcept perhaps in ſome mathematical calculations, or books 
arithmetic) long before the fourteenth century: And yet 
at a date ſhould be found, ſo carv'd ina piece of wood, 
fore the middle of the twelfth century, for ſo common a 

rpoſe as the mantle-tree of a chimney. 
But upon a cloſer examination of the characters he found 
aſon to think, this was not really the caſe ; and that inſtead 
1135, was ought to be read 1233, what has been taken 
!, being deſigned for a 2. This reading ſeems to be con- 
med by the ſhape of the two 33 that follow it; from which 
the bottom curve towards the right hand (as it was often 
ade formerly) was taken off, the upper part would make 
. Which agreement between thoſe figures is not only 
ae al at preſent, but often found in manuſcripts of the four- 
nth and fifteenth centuries. Tho' ſometimes indeed it is 


* 
en erways ; and the 2 has an angle at the top, when the 3 is 
and, which would not fo well have ſuited this ſquare hand. 
oi © reaſon which occationed the carrying this date fo high 
wn f ſt he preſumes, have been the ſimilitude between the 
ed} alli over the preceeding abbreviated word Domini and 


b 2. But tho' they appear to have ſome likeneſs, yet 
te is a manifeſt difference between them: For, the 2 is 
ch larger at the top, where it has an angle, and a curve 
award, that plainly diſtinguiſh it from the former. Could 


de taken for a 1, he ſhould much rather ſuppoſe it was 
deſigned 
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deſigned for a letter than a figure; and the 2 following d 
rafters for a double 3} ; and fo the whole to be only an abb 
viation of the word milleſimo. But as he thinks it muſt be 
2, for the reaſons already aſſigned, and as he does not remeny 
to have ever met with ſuch a double }}, he. cannot but eſt 
the other the true reading. And yet ſtill he believes this dy 
may claim the preference of being the oldeſt of the fort, thi 
has hitherto been diſcover'd. | | 
The antiquity, aſcribed to the Colcheſter date, namely 10 
has, it ſeems, been occaſioned by a miſtake in the copy: | 
the © in the place of hundreds ſhould have been made a 4 
drawing down an oblique ſtroke on each fide from the boi 
which makes it 1490, before which time the 4 had long 
ceiv'd that ſhape, as may be ſeen in Fig. 2. This informaj 
Mr. Ward had from Mr. Weſt, a perſon well {killed in 
Britiſh antiquities, and who himſelf perceiv'd the miltake 
viewing the original. 5 5 
As to the date from Widgel hall, which gave occafion tot 
enquiry, it ſeems to Mr. Ward plainly intended to exprely 
year 1000, and no more, by the Roman character (Fig, 3 
the eſcutcheon on the right ſide. For, the characters in 
other eſcutcheon cannot, he thinks, ſtand for figures, butm 
be the initial letters of two names J. G. as W. R. in the bk 
don date; and were very probably defigned in both to dei 
the perſons who erected thoſe buildings. The omiſſion d 
character in the place of hundreds is ſtill an argument 
him, that theſe two laſt were not made for figures. But! 
he imagines puts the matter paſt all doubt, is the want d 
dence that the figure 6 had receiv'd that form till ſome i 
after: And when it was introduced, the upper part was 0 
firſt made ſo ere, as it is here, but carried in a ſmall art 
over the top of the circle, as may be ſeen in Fig. 2. On 
other hand what looks here like the modern 6 was at that 
the uſual form of the capital G. This he found full). 
firmed by a large collection of original grants, made by out 
cient kings and others, and preſerv'd in the Cortonian lin 
Auguſtus II. Upon conſulting theſe for half a century 4 
both before and after the year 1016, Mr. Yard found the ( 
written in a great number of them, of which the followlnf 
ſorge few 1nitances. N. 37. Ammo DCCCCLX. N. 35-4 
DCCCCXCIII. N. 53. Anim MXLV. N. 49. 
MLXXXI. 
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por theſe reaſons, therefore, he makes no queſtion; but that 
er was defigned fora G and not a 6. And it is plain 
n other circumſtances in Mr. Guiſtor's letter, that the build- 
might very probably be as ancient as the year 1ooo; which 

ders this relique of it, confidering how firm and ſound it ſtill 
1 remarkable curioſity. | | 3 | 

he uſe, Mr. Ward thinks may be made of theſe obſerva- 
is this: That ſo far as hitherto appears, any coin, in- 

jption or manuſcript, with a ſuppos'd date before the thir- 

th century, expreſſed in Arabian figures, may be juſtly ſuſ- 

ed either not to be genuine, or not truly read; unleſs the 

iquity of it be certain from other clear and undoubted cir- 

ſtances, and the date bear no other reading; and if it be a 

py, that it has been taken with exactneſs. 


me Conſiderations on the Antiquity and Uſe of the Indian 
haraters or Figures; by Mr. John Cope. Phil. Tranſ. 
NS 439. p- 131. 8 | 

HE ingenious invention of figures by the ſagacious In- 
dians is of ſuch vaſt importance in numbering, that it 
never be ſufficiently admired, tho' now a days the uſe of - 
m is become ſo familiar among us, that very few confider 


uti 

ata Joſs the want of them would be to people of every de- 
ae and tation in life: For, only to conſider, that ſuch a num- 
on dr as nat long before the conqueſt would take up a good arith- 
not ictan whole days to count by the literal characters, is now 


the help of figures commonly expreſs' d by a child in a few 
Inutes, This confideration of the vaſt ule of figures put the 
arned Dr. Wallis, and others after him, upon enquiring at 
at time they were firſt happily introduced into this iſland. 

Dr. Wallis informs us, that we had the figures from Spain 
hither they were brought by the Moors ; the Moors had 
em from the Arabians ; and the Arabians from the Indians. 
nd it was the Dr's opinion, that they were firſt brought into 
gland about the year 1130: In regard the firſt inſtance of 
cir uſe, which he had met with, was a date upon a chimney 


ce, which date was 1133 (as repreſented in Fig. 4.) the cha- 
te ter, which the Romans made uſe of to expreſs 1000, being 
wi ved with figures, as he obſerves, was. often done at their firſt 
aug io; fince that, in Phil, Tranſ. No 266 is mention'd a 
. te, 1090, all in figures. Mr. Cope himſelft had produced a 


ite upon a chimney -piece at Midgel-hall in Herrfordfhire, 
lor. Ks 7 Tons 
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which was (as ſhewn Fig. 5.) 1016, the character for the 10 
being here again mixed with figures. And now he prodycy 
ſtill earlier inſtance of the uſe of figures in England, yj 
1755 6. which is a draught of an inſcription over a gate- af 
Vorceſter, built, as it is believed, in the reign of king Egg 
and is 975, which is 158 years before Dr. Walliss dat 
41 years before that Mr. Cope had produced formerly, and i 
760 years ſtanding. The (ſhape of the figures in his date ug 
alter'd from what they are here ſhewn to be, about 2 years 
fore, when the gate was new chipped and beautified ; and 
the ſame time the modern figures 975 were then painted in thq 
room, as they are now to be ſeen; the ground is gold, andi 
figures black, The account of this date Mr. Cope had fi 
Mr. Foſeph Dougharty of Worceſter, who lived in the ha 
over the gate-way on which this inſcription is: He like 
informed him, that his houſe goes by the name of be oi 
houſe in five counties: And it is the current opinion the 
abouts, and reported by the ancient people in that place, t 
the houſe was built by king Edgar, wherein they fay - - 
ſometimes kept his court. Mr. Cope owns himſelf not fo 
acquainted with the hiſtory of thoſe times, as to ſay wheth 
king Edgar either built, or kept his court there; but all hib 
rians agree that Worceſter was then a very confiderable Billy 
ric; and that Dunſtan and Oſwald, who were ſucceflively h 
ſhops there in Edgar's time, were both his great favourit 
eſpecially Dunſtan : For, it appears that the firſt thing Eg 
did after he came to the crown was to recall Dunſtan fro 
Flanders, where he had been 3 years in exile; and immediat 
thereupon was made prime Miniſter, favourite and confeſlor, 
firſt Biſhop of Vorceſter, and afterwards Archbiſhop of (4 
terbury; upon which laſt promotion his great friend Of 
ſucceeded bim in the ſee of Worceſter : And it is very like 
that either Dunſtan or Oſwald, as having fo much power, it 
reſt, and riches, might erect a building there, of which ti 
gate-way might have been a part: For, as Edgar died ut 
ſame year 975; if we ſuppoſe the date to be fixed upont 
building the year it was fini{}'d, as is now commonly dat 
Edgar could not live or keep his court there, unleſs it ws 
ſome part of that year, in which we ſuppoſe it to be finiſl', 
Mt. Cope next mentions ſome obſervations upon the differ | 
ſhape the figures have been alter'd to, fince their coming W 


thele weltern parts: For, our anceſtors wrote them 4 
ut 
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n the Indians; and we again make ſome of them different 


uct m what our anceſtors did, as will appear by the table repre- 
? U] ted in Fig. „ i | | | 

van ln this cable the left hand column contains the Indian cha- 
Eee ers; the middle thoſe uſed by our forefathers, as appears by 


| weſtern manuſcripts ; the third, the characters we now uſe, 
we may now obſerve, that the figure 1 is the ſame as the 
lian; the figures 2 and 3 the ſame with the Indian, only 
iced in a different poſition, for the ſake of writing them 


andy re readily; for, only the daſh from the Iudian 3 is taken 
iy; they are only, as we may ſay, both ſet upright: So 
* Judian character for four is much the ſame with ours; only 


cloſe the head, and ſet it upright, thus 4. Again, our an- 
ors transferr'd the Indian character for 5 from the place of 
o that of 8, and with very little alteration is our 8 made 
mit. As the figure 5 was mov'd into the place of 8; ſo the 
| cight was mov'd into the place of ſeven: And as they put 


e, t five for an eight, they pur the ſix 1nto the place of five, 
N ich character for fix was at length alter'd as in the figure, 
+ | Lift of all to 5. The 2 characters 9 and o are without 
Vet 


alteration, only that our anceſtors ſtruck a line croſs the cy- 


| MUSE; which we now lea ve out; and by that means it is reſtor'd 
Wh Its ancient form, And now we have no figure left but the 
ly iWon character for 7 to derive the modern 6 from, to which it 


as to have no manner of relation: Mr. Cope only obſerves, 
tit ſeems not unlikely ro be compounded of the Indian o 
and the 1, as thus, 6: For, of the 2 ancient characters for 
the o is Indian, and the other A-abian ; this laſt being no 
er than the A-abian letter (repreſented in Pig. 8.) inverted, 
Ic in the A-abian alphabet denotes the ſame number; and. 
as It is ſuppos d, us'd by the Arabians only. 6 

he Ronan characters have likewiſe undergone alterations: 
it is found that 1000 was repreſented by the ancients by the 
rater (Fig. 9.) as alſo by the character (Fig. 10.) whence is 
1d the modern M for that number: Alſo 5000 was repre- 


Pl. ed by the character (Fig. 11.) and 50000 by. the character 
y dot g. 12.) and hence the modern characters 100 and 1090 for 
75 lame number. We allo find in ancient inſcriptions the cha- 
i 5 (Fig. 13) ſtand for 20, and that in Fig. 14 for 30; the 
" er X being twice expreſs'd in the one, and three times in the 


er, which the moderns write ſingle, as XX and XXX, 

the timber merchants uſe the ancient characters (as repre-- 

cd in Fig. 13 and 14.) to this day, | | 
hy X 2 RemarR3 
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Remarks on the aforeſaid ancient Date, over a Gate-way 4 
the Cathedral at Worceſter ; by Mr. John Ward. p. 
Tranſ. N“ 439. p. 136. : | 


AVING in a former Tranſafion communicated to 
Royal Society ſome remarks on an ancient date, cary{j 
wood, that was found at Widgel- hall near Bunting ford in Hy 
fordſhire, with the characters (repreſented Fig. 3. Plate V| 
16, which had been read 1016, ſuppoſed to be mixed numb 
the character (Fig. 3.) being Roman, and the 2 others Arabi 
or Indian, as they are indifferently call'd: This led Mr. /g 
to conſider two other dates of the like kind, formerly publiſ 
in the Phil. Tranſ. one found at Helmdon in Northampronſin 
in mixed characters (Fig. z.) expreſſing, as was thought 11g 
and the other at Colcheſter, ſaid to denote the year 1090, 
tirely in Arabian figures, But upon ſearching into the or 
of thoſe figures, and the time when they were firſt broughtig 
theſe parts of the world, he could meet with no example 
them in any manuſcripts, before ſome copies of oha 
Sacro Boſco (mention'd by Dr. Wallis) who died An. uf 
which was 123 years after the Jateſt of the 3 dates above-ne 
tion'd. As it could not, therefore, but ſeem very ſurprii 
that workmen ſhould have made uſe of thoſe figures for ft 
common purpoſes, ſo Jong before they appear in the writing! 
the learned: So upon a cloſer examination and farther enqunif 
he found there was no reaſon from any of theſe dates to ſuppl 
it was really true in fact: For, the Helmdon date inſtead of 11 
(Fig. 3.) ſhould, as he then ſhew'd, be read 1233; the Colth 
ter date 1490, inſtead of 1090: And that at Widgel hint 
no Arabian figures in it, the characters 1 and 5 not being iu 
bers but the initial letters of two proper names I G, in 
uſual form of thoſe letters in that age. ENS 
But there was read before the ſociety an account of a 
at Worceſter (Fig. 6.) more ancient than any of the ti 
former; in which the unit is a Roman numeral, and 
other two taken for Indian figures. He obſerv'd above, 
ſuch mixtures were ſometimes found in ancient numbers; ! 
in what manner they were ſo uſed, he did not then expli 
but for brevity contented himſelf with referring to the 4% 
of Dr. Willis, a bock ſo very well known. The Dr. tho 
it neceflary to take notice of this, in order to account! 
his way of reading the Helmdon date, in which the chan 


% 


(Fig. z.) only is a Ronan numeral : And Mr. Ward bin 
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1 met with a few inſtances of it in Dr. Mead's manuſcript of 
thius, De Arith. lib. 2. as ccc29, and p68, where 
hundreds are numeral letters, and both the decimals and 
its Arabian figures, but it is obſervable, this is not done 
miſcouſly, but the largeſt numbers are always letters, and 
eſſer ones, figures, as in the Helmdon date. And Mabillon 
+ re diplom. tab. xv. has obſerv d, that in a curious manu- 
pt copy of Thomas a Kempis, written in the 15th century, 
ne of the pages are ſo number'd : Which method, fo far as 
pears, was always attended to, and never in any one inſtance 
erted. So that this Worceſter date, which has a Roman 
meral in the place of units, and the two preceding characters 
poſed to be Indian figures, is not only without example, 
t directly contrary to all other inſtances of ſuch mixed num- 
E; which conſideration alone might be a ſufficient ground 
| think, there muſt be ſome miſtake in the reading. 

But the middle figure, taken for a ſeven, is as remarkable; 
ich, turning towards the left hand, forms two obtuſe angles ; 
above, the other below, 'This ſhape of the ſeven, he be- 
ves, was never ſeen before, and ſeems by no means to ſuit 
at age. In the ſpecimen of the figures, taken from Jo- 
mes de Sacro Boſco by Dr. Wallis, as may be ſeen in Fig. 
the figure ſeven is made in the form repreſented in (fig. 15.} 
e the two legs of an iſoſceles triangle. And in Roger 
oon Calendar, dated 1292, there is only this variation; 
at the leg to the leſt hand is ſome what ſhortned, as will like- 
iſe appear in the Table fig. 2. And this form continued 
printing was introduced among us; as is evident from 
xton's Polychronicon, and other books printed about that 
e: Nor does Mr. Ward find it till more Jatterly in any 
her ſhape, except that in Biſhop Beveridge's table of Indian 
ures, Arith. chron. lib. 1. c. 4. the two legs of our ancient 


2 een are drawn parellel, and arch'd at top (as in fig. 18.) 
e i tead of meeting in an angle: And Planudes, a Greek writer, 
and kept the true Arabian form (V) like the Roman five, which 


e Europeans inverted, as in fig, 2. The laſt alteration this 
ure recety'd among us, was by raiſing the ſhorter leg ha- 
zontally: But no inſtance of it parallel to this in the Vor- 
er date, nor any thing like it, has before appear'd: As 
ere ſeems therefore no reaſon to ſuppoſe it a ſeven, ſo Mr. 
ard thinks it was probably deſign'd for the Roman numeral, 
n, which was made in this form, like an X; to which cha- 
er in the old ſquare hand, this ſuppoſed ſeven (fig. 17.) would 


very 


ven, ſo neither is there any to ſuppoſe the firſt intended fy 


Dr. William Thomas, who lives very near it, has given fu 
account, in 2 treatiſe, entitled, 4 Survey of the Cathi 


© frida; and the ſtreet, it leads into, in ſeveral writing 


bene factors, to erect ſtatues and other monumems of them, J 
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very well agree, by ſupplying only the two extreme part (gi 
right hand, as in fig. 18. which may be eaſily ſuppoſed to 
been decay'd by length of time. | 


As there is no reaſon to take the middle character for if 


nine, being thus placed before two Roman numerals, a1 
Mord takes them both to be: It has indeed ſome fimilinl 
to that figure; bur nothing more than what anciently x 
and ſtill is, common to the letter (fig. 19.) in that hand, whi 
reſembles a double character (fig: 20.) with an oblique ſig 
turned inwards from the bottom of that to the right ha 
ſo that if the other to the left be taken away, what rem 
will appear in the form (fig. 21.) like what is here call 
nine: And every one, who has any acquaintance with ag 
ent inſcriptions knows that letters frequently periſh in 
manner, one part before another, a 
Upon theſe ſuppoſitions the true reading would be MX} 
But fince the old date is now deſtroy'd, and modern fu 
Put in its place, this muſt remain uncertain. And Mr. V. 
cannot but think the former characters muſt have been x 
dark and obſcure, for the following reaſons. — 
There is a tower, as he is inform'd, over this gate, of wi 


Church of Worceſter, p. 7. * it is commonly call'd k 
John's tower, and ſaid by ſome to be built by him: Bu 
* was much more ancient; having in the front of it the ſta 


of King Edgar, and his two Queens Erbelfieda and Ef 


* calld Edgzar-Areer.” See likewiſe Hearne's preface to lit 
ing's Chartularium, in the front iſpiece of which treatit 
a draught of thoſe 3 figures. Could there be any roomil 
its being ever ſuppoſed to have been built by King John, wi 
this date was plain and clear? Or would the author of! 
ſurvey have contented himſelf with only ſaying, it a mi 
more ancient; when he could ſo eaſily have given us the Ja 
had he been ſatisfied with the reading. King Edgar bad be 
a great benefactor to the Cathedral Church at Morceſter; i 
is {aid to have given it 300 hides of land, vide Dr. Thond 
account of the Biſhops of Worceſter. Edgar died in 975, 
his Queen Ethilfrida ſurvived him ſeveral years. And ® 
is not unuſual, in order to perpetuate the memory of publi 


he 
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are dead, it mi ght be ſo in the preſent caſe, and the ſtreet 
ive its name (for ſome time at leaſt) from this building. 
tho' the preciſe year of this date cannot now be determined 
h certainty : It is ſufficient to have IEeun, that neither 
order of the characters, their ſhape, nor the oldeſt examples 
1rabian or Tidian figures, any where found, do in the leaſt 
Inenance the reading given it: But on the contrary, all of 


afford the higheſt probability, that it cannot be ge- 


ard only adds, that Mr. Gale and Mr. Meſt told him, 
thought the two firſt characters taken for a nine and a 


* n, might probably have been noth ing but the character re- 
eated in Fig. 19. which will bring the date to 1005, ten 


s nearer the time of Edgar. Mr. Ward's only difficulty 

o that reading is, that the character would then have two 
que {trokes (Fig. 22.) prolonged from the bottom, one in 
middle, befides the other, uſual one towards the right hand, 
ch Mr. Ward does not remember ever to have met with: 
35 this inaccuracy might ariſe from the obſcurity of the 
ater; he leaves it to the curious to judge either way as 
pleate, both ſentiments equally ſuppoſing the original cha- 
is of this date muſt have been Roman numerals. 

his enquiry is the more neceſſary, as it is apprehended to be 

tier of ſome conſequence; eſpecially with relation to ma- 

ripts : A copy, for inſtance, ot ſome ancient author, written 

575, and dated in Arabian figures, may, by changing only 

3 Into a Cypher, be carried back 300 years; or by making 

nine, and taking out the 1, may be raiſed ſtill a century 

er, to 975, the Juppoled year of the Worcęſter date: And 

 converiant in manuſcripts are ſenſible that the age of them 

ot always de determined barely by the hand: Since, there- 

Jablian figures are in molt cates much more ealily falſiſied 

Roman numerals, Mr. Wurd preſumes a too great caution 


j ul IGImer 5 ; 
of et be uſed, in admicting any inſtances of them more 
An then have hitherto been diſcoveted, but upon very clear 


5 : 
luinctent evidence, 


erments on Blectricity; by Mr, Gray. Phil. Tranſ. 
N* 439. p. 166. 


0 Eads 

TM. E B.18. Mr. Eray tried what effect would be produced on 
id 55 ereral forts of wood. with reſpect to the luminous part © 

publi city; the wood (which was fir, aſh, and holly} was made 


m. ly ef the fame form with the iron ones ment in 
1 a es | focmer 
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former experiments; theſe being ſucceſſively diſpoſed q 
electric bod ies, in the ſame manner as the iron rods had hey 
and the tube applied to one end, there appeared a' light on 
but not with ſo great a force, nor did it extend to ſo prey 
length; veither was its form conical, but rather cylindrica];h 
irs extremity ſeem'd to conſiſt of a ſhort fringe of light ; yþ 
the light, communicated to the rod by the application of þ 
tube, ceaſed, upon a motion of the hand towards the pi 
of the rod, the light came out again, as was mentioned of ( 
iron rods ; but when the hand or finger was held near the ji 
of theſe wooden rods, there was no pricking or puſhing of 
finger felt, as when the iron rods were made uſe of. Mr. 6 
had ſome of theſe rods made much bigger at one end, tha 
other, and now applying his finger to the larger end, th 
not only appeared a light, but the finger was puſhed, more < 
cially when the holly rod was made uſe of; and the ch 
was a little pricked, but the ſmart was not near ſo ore 
when the iron rods were uſed ; the great end of the tod 
pointed with a much larger angle than the leſſer obe; 
there was very little, if any difference, in the form or big 
of the light that proceeded from either end. 1 
Having procured two pair of lines of worſted yarn, on 
mazarin blue, the other a ſcarlet colour, on the 3d of 4jrj 
ſuſpended the boy, firſt on the blue lines, and he fount 
the effects the ſame, as when he was ſuſpended on ling 
blue falk : He then ſuſpended him upon the ſcarlet lines; 
now tho' the tube was as well excited, and the experin 
often repeated, yet there was no effect produced on him, ei 
of attraction of a pendulous thread, nor of pricking or di 
ing, by applying one's hand near him; he then laid ore df 
iron rods, firft upon the blue lines and all the ſame effects 
exhibited, as when the ſame rod had been laid on filk| 
of that colour; but upon laying the ſame rod upon the {it 
lines, no manner of atrra&tion, c. was perceived. 
Mr. Gray now found, that when the ſtand with the little! 
cups (mentioned in the experiments on the communicative: 
tricity of water) is ſet upon any electric body, the ſane} 
nomena are produced, not only by holding the tube reit 
water, but when that is removed, and the tip of the ft 
placed over the water, there is a little hill or protuberand 
water of a conical form, from the yertex of which ptoce 
a light, and a ſmall ſnapping, 5 
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May 6, the following experiment was made : The boy be- 
g {uſpended on the ſilk lines, and the tube applied near his 
et as uſual: upon his hold ing the end of his finger near a 
ntl:man's hand, that ſtood on a cake made of ſhell-lac and 
lack roſin; and at the ſame time another gentleman ſtanding 
the other fide of the boy with the pendulous thread ; the 
yy was then bid to hold his finger near the firſt gentleman's 
Lind; upon which it was pricked, and the ſnapping noiſe. 
ard; and at the ſame time the thread which by its attrac- ' 
nn was going towards the boy, fell back, the boy having loſt 
great part of his attraction; upon a ſecond moving his fin- 
er to the gentleman's hand, the attraction ceaſed; then the 
read being held near that gentleman, he was found to at- 
d very ſtrongly : But having afterwards repeated this ex- 
riment, Mr. Gray found that tho! the attraction of the boy 
much \niniſhed, yer he does not quite loſe it, till 2, 3, and 


OS nctimes 4 applications of his finger to the hand of him, that 
da ads on the electric body, but without touching him. At 
ol ober time he cauſed three perſons to ſtand, one on a cake 
55 F ſheli-lac, Sc. the other upon one of ſulphur, the third on a 


ke of bees-wax and roſin; the perſons all holding hands, 
nd the boy applying his finger near the firſt man's hand, 
ey all three became electrical, as appeared by the attrac- 
on of the thread, when held near any of them. | 
June 10, in the morning Mr. Gray repeated the experi- 
gents with the wooden rods, the moſt material of which 
ere made with the holly rod; and this being laid on the 
laſs cylinder, and a fir board, about a foot ſquare and 3. of 
n inch thick, placed ere& upon a ſtand, which was ſet on 
nother glaſs cylinder; ſo that the centre of the board was 
laced near the point of the rod, but not to touch it by near 
alf an inch; then the tube being held near the great end 
{ the rod, there iſſued out a light from the little end of the 
od, which was that next the board; and as the boy told 
Ir, Gray, it came along with a hifling noiſe, and ſtruck ' 
gainſt the board: When he touch'd the board, there was 
light ; and at the ſame time, another on the end of the 
od, but he heard no ſnapping nor pricking of his finger, as 
hen the braſs plate and iron rod were made uſe of. 
When the boy was ſuſpended upon the ſcarlet lines, he 
ttracted the white thread at a very ſmall diſtance, but the 
traction ceaſed in about 6 or 7 ſeconds of time: Then 
te boy being taken off, an iron rod was laid on the lines; 
Yor, X. 7 io _— but 
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but there was no attraction of the thread by the body of f 


rod; but when the thread was held near either of its pointy 
ends, there was a ſmall repulfion of it, and in the dat; 
very ſmall light was ſeen at each end of the rod, |} 
When the boy was ſuſpended upon the blue lines, he 3 
trated the thread to him, when it was held at leaſt 4 fü 
diſtance from him, and continued his attraction to near 
ſeconds ; the iron rod continued its attraction not more thi 
36 ſeconds, LY | 
In the afternoon when the boy was ſuſpended on the ly 
lines, he continued his attraction 50 minutes; on the tear 
lines, 25 minutes; on the orange coloured lines, 21 minut 
By theſe experiments we ſee the efficacy of eleQricit i 
bodies ſuſpended upon lines of the ſame tubitance, but 
different colours, and alſo that the attraction continues mu 
longer upon filk than yarn ; and conſequently filk is th 
propereſt body to ſuſpend bodies upon, to which we voll 


communicate electricity, 


An Account of the Births and Burials, with the mmi 
Inhabitants at Stoke-Damerel, in the County of Dew 
. by Mr. William Barlow. Phil. Tranſ. N“ 439. p. 111. 


U PON taking a ſurvey about Michaelmas 1733, of th 
inhabitants of Sroke-damerel, the number of perl 
(men, women, and children) reſiding in the pariſh, amoun 
ed to 3361. By the regiſter Mr. Barlow finds, that in ti 
ſame year, 28 couple were married, 61 males, and 61k 
males baprized and 62 people buried. | 2 
Baptized. Buried. Number of people 
13% > „ SO ob 
Whence it appears, that the number of perlons who die 
is one more than half the number of children born, and tiy 
about 1 in 54 died. 7 5 | 
It is to be obſerv'd, that the general fever, which almoſt 
the inhabitants of the ſame = were ill of at the fand 
time, was in part within the year mentioned; alſo that ons 
of the perſons included in the number of thoſe buried, 
a foreigner brought from on board a Durch ſhip in 1 
river ; and that two more were drowned from on board 
man of war; but the ſhip's company is not included in i 
number of the inhabitants. 5 mo 
It appears both from experience and obſervation, thi 
the pariſh of Sroke-dameret is as healthful an air as 40) 
—__ | Ji 
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,, foramen ovale of the Heart found open in an Adult; b 
IH Amyand. Phil. Tranſ. Ne 439. p. 172. * 


R. — dying at the age of 22, of an illnefs that had 
perplexed his phyſicians, was opened, to difcover an 
yoſthume, which was apprehended in the belly: As no- 
ng was obſerv'd there worth notice, but a very great re- 
dation of the viſcera, the cauſe of his death was looked for 
the horax; and there the lungs were ſtrongly attached on 
h fide, to the pleura, and a large collection of water in 
b cavity, eſpecially on the left, where the poſterior lobe 
inflam'd and tending to ſuppuration: The quantity of 
ter in the pericardium was greater than uſual, and the 
art much larger than could be expected in ſo great an 
ophy, as the patient was reduced to; in it the foramen 
was found open, ſo as to give paſſage to a large finger, 
en 2 fungous ſubſtance, which grew from the circumfe- 
ceof the foramen, and ſtopt up the ſame, was remoy'd ; 
e valve was hardly perceptible, being callous and furl'd up: 
e duftus arterioſus was found cloſe as uſual. This patient 
| enjoy'd great health till latterly, and gave no fign of this 
ning of the foramen ovale, which is preter-natural in 
ts, e 


m eſtion relaring ro rhe combination of tranſparent 
Lens's wirh reflecting planes; by Mr. Hadley. Phil. 
Tranſ. Ne 440. p. 185. | 5 


HE effects of the combining ſeveral kinds of tele- 
ſcopes with reflecting planes led Mr. Hadley to the 
owing propoſition. EA 

That if two lens's of equal focal length be put together 
he form of a teleſcope, and a plane ſpeculum be placed 
"re one of them, ſo that the axis of the tele ſcope make 
jolt al angle with its ſurface, and a ray of light (the line of 
le direction lies in a plane perpendicular to that ſurface, 
paſſing thro' the axis of the teleſcope) fall on it, and be 
ected from it, ſo as to paſs thro' the teleſcope ; then the 
in ug of its laſt direction, after paſting the teleſcope, will make 
angle with that of its firſt direction, before its incidence 
de ſpeculum, very nearly equal to donble the angle, 
: — the axis of the teleſcope and the ſurface of 
peculym, | 


75 Gn Uz. | Lem- 


5 
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Lemma. Let the line F G (fig. 23. pl. VI.) be the comm 
axis of the two lens's 1D and K E, of equal focal length 
to which let the lines A D, DB and B E, be each equi 
and let a ray of light, iſſuing from a point in the axis E, f 
on the lens I D at I, and be there refracted into the line 1f 
cutting the axis in G, and meeting the lens K E in K; whe 
let the ray be again refracted into the line K H, cutting 4 
aforeſaid axis in H: The angles I FD and KHE A 
very nearly equal. 2 8 | "ay ö 

Demonſtration. We learn from dioptrics, that the liy 
Fl, IG, K H, and F G are all in the ſame plane; aud 
the conſtruction, the lines A D, DB and BE are «ui 
and by Propoſe. 20. of Huygens's dioptrics, the lines F A, B| 
and F G are continually proportional ; and conſequently} 
is to A D, as F D to DG; and by divition, E Lhd 
as FD—FA ( A D) is to DG - AD(=BG.) The 
fore, A D is to B G, as FD to DG. By the ſame proy 
tion, the lines B G, E G and H G are alſo cont inually jy 

ortional, and BE (SAD) is to B G, as EH is to If 
Hence it follows, that the lines F D, DG, and EH, 
are proportionals: But as F D is to D G, ſo is then 
gent of the angle I GD, or K G E to the tangent of 
angle I FD; and as E H is to E G, ſo is the tangent af 
angle K GE to the tangent of the angle K HE: They 
gent of the angle K G E, therefore, has the ſame propor 
to the tangents of each of the angles I FD and KH. 
conſequently thoſe angles are equal Q. E. D. 

N. B. In the demonſtration of the above cited propoſi 
of Huygens, the thickneſs of the lens's is neglected, and! 
diſtance of the points I and K, from the line F G, { 

poſed very malt ; ſo that if either of thoſe are too gt 
there may ariſe a ſenſible difference between the a 
IFD and KHE. . 

Let DF and C G(fig. 24.) repreſent the two lens 
together as before, having their common axis in the line] 
and BN a plane ſpeculum, to which that line is inclined 
the angle G HN, and let AB be a ray of light, falling 
the ſpeculum at B, as is before expreſſed, and let it bei 
reflected towards the point C of the Jens CG, where! 
refracted towards the point D of the lens DPF, and ! 
again refracted into the line D E, cutting the axis 1 
The angle AOP contained between this laſt line! 
continued backwards, and the firſt line of the incidend 

the ray A B, will be very nearly cqual to double then 
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clination of the axis of the lens's EL to the plane of 


8 ſpeculum B N ; 1. e. double the angle & H N. | 

qul VHemonſtration. Produce the lines of incidence and re- 
„ion of the ray A B and BC, till they meet the axis of 
too lens's in I and L; and thro? the point B draw B K 
wie pcodicular to the plane of the ſpeculum, and cutting the 
e axis in K, the angles K B L and K BI are equal: 


Pe angle K LB is the difference of the angles I K B and 
BL; and the angle HI B is the ſum of the angles I K B 
K BI (equal to K BL): Therefore, the angle I K B 
qual to half the ſum of the angles H IB and K LB : But 
the foregoing lemma, the angles KLB and FED are 


% f ry nearly equal: Therefore, the angle I K B is nearly 
1y ui! to half the ſum of the angles HIB and FED: 
„ to half the angle POB; and its complement B HI 


| GHN is nearly equal to half the angle A OP, the 
plement of POB to a ſemi-circle. Q. E. D. 3 
It the firſt incidence of the ray be ſuppoſed to be in the 


ly bh 

4 e ED, it will proceed in the ſame track as before, but 
J, bh the contrary directions; ſo that the angle EO B made 
he u tween the firſt incident ray, and the laſt reflected one, 


Il fill be equal to the double of G H N, as before. 


of li is evident that on this principle an inſtrument might be 
ben tructed, whoſe effects would, in a great meaſure, reſem- 
pan choſe of that in Phil. Tranſ. Ne 420: But it would 


liable to the errors ariſing both from the ſpherical figure of 
e lens's, and the different refrangibility of the rays. of 
kt, when the object is ſeen at a diſtance from the axis of 
e teleſcope ; altho' thoſe errors, by a proper diſpoſition of 
e parts of the inſtrument, may be reduced to a very ſmall 
antity: However, for this reaſon, and becauſe the in- 
ument feemed to Mr. Hadley to be attended with greater 
onventencies, both in its conſtruction and uſe, than the 
ber, he has not thought it neceſſary to give a more par- 

ular deſcription of it. þ 1 


large bony ſubſtance found in the Momb; by Dr. Hody. 


Phil. Tranſ. N“ 440. p. 189. 
here N examining the pelvis of a woman, 57 years of age, Dr. 
nd i Had found a large bony ſubſtance in the womb, and ſo 
s in ly united to it, that they ſeem'd one and the ſame body: 
ine pon cutting the ſubſtance aſunder, he obſerved the offifica- 
denen went no farther than the thickneſs of a ſhilling ; the 


part 


158 MEMOIRS / 4 


part immediately under the offification was like firm, fleſh, à 
this fleſh grew ſofter and ſofter, as it drew near its centre, 

This woman never had but one child, of which ſhe vnd 
lirered about 27 years before ſhe died : Her chief comply 
for ſome years, were a ſhort cough, great difficulty in breath 
frequent uneafineſs in making water, or in going to ſtool, 
a conſtant weight, or bearing down, upon the parts of gerey 
tion. | | 

The immediate cauſe of her death was, undoubtedly, y 
aſthma ; for, ſhe had only one lobe of the lungs left, that yy 
perfectly ſound ; the reſt adhered firmly to the pleura, wa 
very much contracted, and in ſome places ſcirrhous, 

A (Fig. 1. Plate VII.) repreſents the bony ſubſtance; B 
ſubſtance of the womb cut open, and turned backwards; ( 
ſmall fibres connecting the bony fubſtance with the arerus; 1 
the right Fallopian tube lying upon the membrane, which jay 
the tube to the uterus, and to the ovarium ; E the ovariun; 
the Morſus diaboli; G the left Fallopian tube cut off; -Hik 
neck of the uterus cut open, as elongated by the diſeaſe; I 
mouth of the uterus laid open; K the greateſt part of they 
gina likewiſe laid open. 

This uterus, with the bony ſubſtance adhering thereto, hu 
ing been kept 10 years in ſpirits before it was ſent to the 
graver, the vagina, Fallopian tube, the membrane on whid 
the tube lies and the ovarium, mult be ſuppoſed to be greah 
contrafted : But that part of the uteras diſtended by the bay 
ſubſtance is indeed very little contracted: For, when firſt tain 
out of the body it was ſcarce as thick as a half crown piece. 


Some Experiments concerning the impregnation of the d 
F Plants; by Mr. Logan. Phil. Tranſ. N“ 440. p. 192. 


A S the notion of a male ſeed, or the farina fcund ami 
vegetables is now very common, Mr. Logan only mentiu 
ſuch obſervations, as may have ſome tendency to the ſubjeci 
hand: And firſt, he finds from Mr. Miller's dictionary, th 
NM. Geoffroy, from the experiments he made on Maix, wi 

opinion that feeds may grow up to their full ſize, and appel 
perfect to the eye, without being impregnated by the farin 
which poſſibly, for ought Mr. Logan knows, may in font 
caſes be true, as there is no end of varieties in nature. hut 
the ſubjet M. Geofroy mention'd, Mr. Logan has reaſon to bt 
lieve it is otherwiſe ; and that he did not apply all the care : 
quiſite in the management, | PE ' 
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n ſpring Mr. Logan reſolv'd to make ſome experiments on 
5 ky TiJian = In each corner of his garden (which is 
Cot in breadth, and near 80 foot in length) he planted a hill 
that corn ; and are en plants when they grew up to a 
per height, and were puſhing out both the taſſels above, and 
below: From one of thoſe hills he cut off the whole taf- 
on others he carefully open'd the ends of the ears; and 
ſome of them he cut or pinch'd off all the filken fila- 
ts; from others he took about half, from others one fourth, 
three fourths, Sc. with ſome variety, noting the heads, 
the quantity taken from each : Other heads again he tied 
at their ends (juſt before the filk was putting out) with fine 
Gin, but the fuzzieſt or moſt nappy he could find, to prevent 
paſſage of the farina; but that would obſtruct neither ſun, 
or rain. He allo faſten'd it ſo very looſely, as not to give 
Feaſt check to vegetation, | 
The conſequence of all which was this; that of the 5 or 6 
on the rt hill, from which he had taken all the taſſels, 
whence proceeds the farina, there was only one that had 
much as a aagle gra in in it; and that in about 480 cells had 


9 


about 20 or 21 grains ; the heads or ears, as they ſtood on 
plant, Iook'd as well to the eye as any other: They were of 


r proper length ; the cores of their full fize : But to the 
b, for want of the grain, they felt light and yielding. On 
core, when diveſted of the leaves that cover 1t ; the beds 
ſeed were in their ranges, with only a dry ſkin on each. 
n the ears of the other hills, from which he had taken all 
ſilk; and in thoſe he had cover'd with muſlin; there was 
ſo much as one mature grown grain, nor other than what he 
ment ion'd in the firſt ; But in all the other ears, in which he 
left part, aud taken part of the ſilk, there was in each the 
proportion of full grains, according to the quantity or 
aver of the filaments he had left on them. And for the few 
Irs he found on one head in the firſt hill, he immediately ac- 
ted thus: That head, or ear, was very large, 2nd ſtood 
nent from the plant; pointing weſtward with its filk di- 
towards the next hill of Indian corn; and the farina, he 
vs, when very ripe, on ſhaking the ſtalk, will fly off in the 
( duſt, ſomewhat like ſmoke, He therefore, with good 
on, judged that a weſterly wind had wafted ſome few of 
particles from the other hill, which had lit on the ſtiles of 
ear, in a ſituation perfectly well fitted to receive them, 
ch none of the other ears on the ſame hill had: . 
| e 
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he was ſurpriſed that he found no more of the ſame ear iq 
nated in the ſame manner. e 1 
As Mr. Logan was very exact in this experiment and cu 
enough in his obſervations, he thinks it may reaſanaby] 
allow'd, that notwithſtanding what M. Geoffroy may hen 
liver'd of his trials on the fame plart, that the ſilk wa 
quite away from thoſe heads, and that in ſuch as were 
with muſlin none of the grains will grow up to their fize, jj 
prevented from receiving the farina to impregnate them; 
appear, when the ears of corn are diſcloſed, with all the 
of ſeeds or grains in their ranges, with only a dry ſkin one 
about the ſame fize as when the little tender ears 3 pear {| 
with milky juice before it puts out its filk. But the 155 gt 
that were grown on the ſingle ear were as full and as fait at 
he had ſeen; the places of all the reſt had only dry empty 
licles as he has deſcribed them; and he much queſtions, x 
ther the ſame does not hold generally in the whole courſe d 
getation, tho? it may not be ſafe to pronounce abſo]utely ig 
without a great variety of experiments on different ſubject.! 
he believes there are few plants that will afford ſo fine anoy 
tunity for obſervation as the maiz or Indian corn; becauk 
ſti les may be taken off or left on the ear, in any proponi 
and oy grains be afterwards number'd in the manner u 
tion'd. . N 


Some Obſervations of Eclipſe s of Jupiter's Satellites, at Si 
wick, near Oundle in Northamptonſhire ; by Ar. I 
Phil. Tranſ. N“ 440. p. 196. 3 


H E teleſcope Mr. Lynn made uſe of in the full 

obſervations is the ſame as formerly, having a 1; 
object glaſs, with an aperture of 2 inches and 4 tenths, at 
eye-glais of 2 inches and 5 focus; by apparent time at d 
dick, near Oundle in Northampronſhire ; longitude welt 
London 30 minutes as follows. . 2 


inked Gals Weg we 
3 e atellit an t | 
4730 ee ellite began 1. Apr. 29 10 
In a minute aſter it ſeemed to, 
-t as bright as the ꝗth ſatel- 
„ 3 
| And at full brightneſs about | 21 
1729-30 The ꝗth ſatellite emerged Fan. 25 9, 
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5 The ſecond fat. began to immerge Nov. 28 13 17 46 
cu And was quite out of fight . 1 
br T'be ſecond fat. began to emerge Aar. 29 11 33 8 
ur And ſeemed at full brightneſs about 36 30 
48 tl The firſt ſat. began to emerge Apr. 18 11 45 10 
C01 And was at full brightneſs about 46 10 
e, vi Again the firſt began to emerge May 4 10 4 30 
mz! Was at ſull brightneſs about 5 45 
the h And paſs'd by the third ſatellite at : IT 49 30 
ono: The firſt ſat. began to immerge Fan. ) 12 2 55 
car ("And was quite out of fight about on 
gr: The third fat. began to immerge Jan. 28 14 16 00 
it a1 Was but equal in light to the ſecond at 19 00 
"ptyp Quite diſappear'd at 24 00 
ns, : The ſecond far. began to emerge Apr. 30 12 23 5} 
e H The firſt fat. began to emerge May 6 12 48 44 


n 


99 .3 The third fat. quite diſappeard Feb. 18 13 5 30 


Again the third fat. diſappear'd Apr. 2 13 3 30 


nog But it began to fail of its light about 5 or 6 minutes 
cauſe before 1 | 75 
por; The ſecond ſatellite immerged May 28 10 45 o 
ger u The third began to emerge Aug. 3. 1 
And was 4 or 5 minutes before it came to its full 
. enine the High Tide in the River of Thames on Feb. 16, 


1135 65 by Mr. Jones. Phil. Tranſ. N? 440. P · 198. 
R. Jones having in a former Tranſaction given an ac- 
count of the tides flowing in the river of Thames, which 
flow'd 20 foot 5 inches and a half, as he took it by a le- 
from that high water mark to low water the next morning, 
| was 4 inches higher than had been known fer 40 years be- 
He now adds, that having marked that high tide on a 
5 on the 16. of February, 1735 6 the tide.rofe at the ſame 
e 6 inches $ above that mark, and flow'd near 2 foot the 
half hour but one before high water. 
ad the tide flow'd its full time, it would have fi:w'd half an 
Ir longer, and drowned the whole level. 
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A ſmeular Cutaneous Diſtemper ; by Dr. Abraham y 
dh Tranſ. N“ 440. p. 199. Tranſlated from the Lan 


JN Phil. Tranſ. N? 424 is an account of a very extraordin 
1 and curious caſe of a diſtempered cutis or rather cyuticy1, 
a country lad of 14 years of age; it was ſo thick and hard, 
to be rather like the bark of a tree than a human ſkis ; and 11M'* 
| a caſe it covered his whole body; excepting the palms of oli” 
hands and ſoles of the feet, that he ſeemed to be enveloped in jt at 
it was yearly ſhed in autumn. 

This caſe is very well illuſtrated by the hiſtory of a gil oi 
8 years of age, at Gera in Voigtland, a ſeat of the com 
Reuſſen, as the Dr. had it from Dr. 2 

For ſome years before, ſhe had laboured under a ſwelling 
her joints and whole body; and after the uſe of ſeveral qu 
and other medicines, a remarkable hard tumour aroſe on l 
back between the ſhoulder-blades, which being taken for a 
ginning bunch, it was diſcuſſed by topical applications, } 
from that time there inſenfibly began to grow on her hands 
feet, eſpecially on the palms and ſoles, a dry hard cruſt, th 
projected a good way on the ends of the fingers and toes, a 
hindered her graſping and walking, ſo that ſhe could reit 
ſtand nor go, but was fain to be carried. At times the 
ſheds, eſpecially after various inunctions; but thereby ſhel 
came ill, and ſwoln, with anxiety and pains internally, th 
continued till the cruſt was again renewed : Upon which ſhel 
no other inconveniency then being depriv'd of the uſe of | 
hands and feet. In a year after, upon the diſorder recurring] 
was committed to the care of a ſurgeon, who with mercu 
Jaxatives and cleanſing' decoctions removed the diſeaſe, and 
ſtored her ſkin to its former cleanneſs : So that The ſcemed 
enjoy a perfect ſtate of health; but whether it ſhould cont 
time muſt ſnew. Upon viewing this cruſt with a microſcope; 10 
plainly appears to conſiſt of little ſcales, which the more 
dently ſhews, that it is nothing other than the cuticle i 
expanded and harden'd by a viſcid and tartarous nutrim 
The ſame Dr. Harniſchius alſo relates that in a neighbour 
town there is a young woman, who twice a year for a long 
ſhed ſuch a cruſt from her hands and feet as alſo from the ne 
and found no relief from any medicines hitherto made uk yen 
But this latter patient laboured under an obſtruction 0 
Menſes, which ſeemed to be the ſource of this diſorder 


E 
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riments concerning the Vibrations of Pendulums; b 
"Or: Derham. Phil. Tranſ. Ne 440. p. 201. el 


HE account Mr. Bradley gave in Phil. Tranſ. Nez a, 
of obſervations made at Jamaica by Mr. Campbell, 
ith 2 nice pendulum clock of Mr. Graham's making, 
ought to Dr. Derbam's mind ſome experiments he made 
ome years before, that may be of uſe. in obſervations of this 
uture. 
"The firſt he takes notice of are ſome experiments he made 
1 1704, with excellent inſtruments, concerning the vibra- 
ions of pendulums in vacuo, that were publilhed in Phil. 
Tranſ, Ne 294: The ſum of which is that the vibrations in 
ycuo were larger than in the open air, or unexhauſted re- 
erer; as alto, that the enlargement or diminution of the 
ibrations, was conſtantly in proportion to the quantity of 
ir, (or the rarity or denſity thereof,) which was left in the 
eceiver of the atr-pump. And as the vibrations were larger 
x ſhorter, ſo the times were augmented or diminiſhed ac- 
ordingly, viz. two ſeconds in an hour ſlower, when the vi- 
rations were largeſt, and leſs and leſs, as the air was re-ad- 
mitted, and the vibrations ſhortned. 
But notwithſtanding the times were flower, as the vibrations 
ere larger, yet he had reaſon to conclude; that the pendulum 
really mov'd quicker in vacuo, than in the air ; becauſe the 
ame difference or enlargement of the vibrations (as two 
enths of an inch on a ade) would cauſe the movement in- 
ſtead of two ſeconds in an hour, to go fix or ſeven ſeconds 
lower in the ſame time, as he found by nice experiments. 
The next experiments the Dr. mentions, he made at ſeve- 
ul times, Viz, in 1705, 1706, and 1512, by the help of a 
good month-piece that ſwings ſeconds : The weight that then 
Grove it was about 12 or 13 pounds, and it kept time ex- 
ally by the ſun's mean motion: But by hanging on fix 
pounds more, the vibrations were enlarged ; but yet the clock 
an d 13 or 14 ſeconds in a quy. „„ 
And as the increaſe or diminution of the power that 
drives the clock, accelerates or retards its motion”; ſo, no 
wubr, doth cleanneſs or foulneſs affect it; and ſo doth heat 
bom For, all have the ſame effect upon the pallets and 
adulum. f | 
The laſt experiments the Doctor mentions, he made in 
1116, and 1718, to try what effects heat and cold had upon 
| "i 2 | " ma 
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Iron rods of the ſame length, or as near as poſſible to thy 
that ſwing ſeconds. He made his experiments with roy, 
rods of about a quarter of an inch in diameter, and vis 
ſquare rods, about 5 of an inch ſquare ; the effects on hy 
which were the ſame. 7 

At firſt he took the exact length of the rods in the; 
natural temper : Then he heated them from end to end 
a ſmith's fire, nearly to a flaming heat; by which men 
they were lengthened two tenths of an inch. They h. 
quench'd them in cold water, which made them Iro ue. 
inch H orter than in their natural ſtate. 1 

Then he warmed them, as near as he could gueſs, to th 
temper of his body, by which means they were about 
an inch longer than in their natural temper. | 

3 he cool'd them in a ſtrong frigorific mixtur 
of common ſalt and ſnow, which ſhortened them 72d Part 


1 3 
zoo U 


of an inch. | 

Afterwards he meaſur'd theſe rods, when heated in 2 
hot ſun, which lengthen'd them 55, parts of an inch moi 
than their natural temper. . 

All theſe experiments ſeem to concur in reſolving thy 
phenomenon of pendulum clocks going flower under the 
equator, than in the latitudes from it: But yet he own" 
that he has too good an opinion of Sir 7/2ac Newton's no 
tion of the ſpheroidal figure of the earth, to part eaſily viii 
it; and therefore he leaves it to the conſideration of othen 
how far the figure of the earth, and how far heat and cold, 
and the rarity and denfity of the air, are concerned in that 
phenomenon. | | 


The Conſtruction and uſe of ſpherical Maps, or ſuch as are H 
lineated upon Portions of a ſpherical Surface; by Mr. Joh 
Colſon, Phil. Tranſ. N* 440. p. 204. . 


* maps and hydrographical charts, tho fe. 
T preſentations of a convex ſperical ſurface ; yet at fi 
were delineated upon planes, as being the moſt eaſy and ob 
; vious, tho' not the moſt natural and accurate repreſentations: 

And they will be ſufficiently near the truth, when the pat 
of the earth or ſeas to be deſcribed is not of a very large 
extent; and ſuch have been uſually calPd chorographical 
and topographical maps: But when the map is any thing 
gencral, or is to contain any large tract of the earth or ſeas 
ſuppoſe, for inſtance, one of the four quarters of the my 
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they are call'd; in that caſe, when the projection or repre- 
nation is upon 2 plane, the parts muſt neceſſarily be di- 
orted 3 as one way contracted beyond the truth, and another 
iy dilated : ſo as to give no juſt idea of the whole. Nor 
in this diſtortion be poſſibly avoided, when any conſiderable 
it of a ſpherical ſurface, by any projection whatever, is to 
repreſented upon a plane, It is true, this diſtortion is 
ways regular and according to certain laws: So that 
owing the nature of the projection, it may tolerably well 
e allow'd for: But to do this ſcientifically, and as it 
ght to be done, requires much skill and accuracy in the 
ker, as well as good proficiency and experience in the 
raſer ; and therefore not ſo proper for an introduction to 
arners in the rudiments of geography; young minds being 
it to receive wrong notions and prejudices from them; at 
alt they cannot be rightly and eaſily inſtructed by them. 

To obviate this inconvenience, geographers have contrived 
ca conſtructed the terreſtrial globe, on which they endea- 
or to delineate all the parts of the earth's ſurface in their 
tural ſtate, as to Jongitude, latitude, diſtance, bearing, mag- 


the whole ſuperficies of the earth, as far as it is hitherto 
down, is the beſt adapted for conveying juſt notions to young 
inds, and for preventing all falſe conceptions and prepoſſeſ- 
ons. After the firſt rudiments of geography have been im- 
bed from hence, they will then be prepared for the uſe of 
lain maps; and will afterwards find, that large projections 
{ particular countries, kingdoms and provinces in plano, 
ll be of excellent ſervice to them for their farther improve- 
tent in this uſeful and neceflary ſcience. Nor will they now 
in any danger of being miſled by ſuch maps, tho' they 
uh ſuch juſt and natural repreſentations of the terreſtrial 
008, | | | 

Now the ſame conveniencies, that may be derived from 
e whole globe, may, in proportion, be had from any notable 
ions of it; as an hemiſphere, a quadrant, a ſextant, an 
int, or other part; but with this advantage beſides, that 
tle partial ſpherical maps will not only be much leſs cum- 
nome, and more managable than a whole globe, but may 
made much more accurate and particular, as being ca- 


bing": of being formed to a much larger diameter than a 
ende can be conveniently made to. The maps may be firſt 
need on a plane, as is uſual in the common globes, = 

4 | h then 


tude, Oc. which being a true and genuine repreſentation 


\ 
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then paſted upon thin convex ſhells of paſtboard 

ended radiue. The forming of theft r 
of paſtboard will be matter of no great difficulty, even 1, 
large a diameter as ſhall be defired ; but the chief art gill} 
required in projecting the maps in plano, after the Gm 
and exacteſt manner; ſo as that they may adapt themſjy 
with as litile error as poſiible, to a fpherical ſurface : Po 


plane ſurface cannot be converted into a ſpherical ſurf, 


without ſome error. The beſt method of doing this, wi 


the leaſt poſſible error, Mr. Colſon thinks will be as folloy 
Inſtead of the uſual flips or guſſets, as is the manner 
lobe-makers, comprehended between two meridians atfw 
Her, and formed only tentatively and mechanically, gij 
out the help of any juſt theory, we may divide the whd 


ſpherical ſurface into parallel portions, or zones; that is, nf 


parts terminated by two parallels to the equator, at the 4 
ſtance ſuppoſe of 10 degrees. As if the firſt of theſe 9 
tions, or zones, were at the equator itſelf, and extended 
five degrees of latitude on each fide of that circle, the 
zone would be at the parallel of 10 degrees of Jatitude, y 
would extend to five degrees of latitude on one fide, and 
15 dregrees of latitude on the other fide of that paul 
and ſo of the ſucceeding zones. e 
Now we may conceive the firſt of theſe portions, or zone 
to be converted from a ſpherical to a plane ſurface in t 
N manner, without ſenſible error. Let the mid 
Jine of this zone, that is, the equator, continue in its fit 
tion, and let the ſegments of the meridians on each fide! 
conceived to unbend themſelves gradually, till they are 
tended into right lines perpendicular to the equator: Th 
will that, which was before a zone, or portion of a ſpheri 
ſurface, with a ſmall alteration, become a portion of a cyl 
drical ſurface, circumſcribed about the ſphere; wh 
| breadth is every where equal to 10 degrees of the ſpher 
and whoſe circumference is equal to the equator: 4 
thus every parallel to the equator, as far as that of five 
grees of latitude on each fide will be ſtretched and extend 
into a circle, as large as the equator; but they will 
keep the ſame diſtance from one another, and from the eq 
tor, that they had before. This extenfion, or alteration, 
be every where regular and uniform, and will be but vi 
little, even where it is moſt : For, the leaſt of theſe circ 


which is the parallel of five degrees of latitude, * 
N 1 


# 
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me proportion to the circle it is ſtretched to, or the equa- 
- as the ſife of 85 degrees has to the radius, or as 9961947 
10000000, which approaches very near to a ratio of equa- 
And 7 will be eaſily conceiv'd, that without un- 
rooing any other alteration, or diſtortion, this portion of a 
\Iindrical ſurface may be reCtified, or extended into a plane 
iallclogram, whoſe length will be equal to that of the 
vator, and whoſe breadth will be equal to an arch of 10 
corecs of the ſame equator. = BS; 
And conſequently, by an operation that will be juſt the 
werſe of this; if upon a plane we delineate ſuch a paral- 
logram as this, we may then lay down all the places. con- 
ined therein, very exactly, in their proper ſituation of lon- 
Jade and latitude ; and then apply its middle line or equa- 
xr to that of a globe of a due magnitude, which will then 


ome a portion of a cylindrical ſurface, circumſcribed 
; bout the globe. Then by preſſing it cloſe to the body of 
ge e globe ; we ſhall cauſe it to contract itſelf a very little, 


ut regularly; which contraction will be only according to 
rgitude, and not at all according to latitude: And then 
he cylindrical ſurface will be changed into that of a ſphere, 
nd become the firſt ſpherical zone before deſcribed, with all 
u delineations in their due poſition, without ſenſible error. 
ln like manner in the ſecond ſpherical portion or zone, 
amprehended between the parallels of 5 and 15 degrees, 
hoſe middle line is the parallel of 10 degrees, we may con- 
ive the ſegments of the meridians to unbend gradually on 
ich fide, and extend themſelves into tangent right lines, 
ich therefore will form a ſegment of a content” Thilihon | 
Jill touching the globe in the parallel of 10 degrees of la- 
tude, The axis of this cone will coincide with the pro- 
longed axis of the globe; and the fide of the cone, which is 
0 be eſtimated from the vertex to the circle of contact, will 
e the co-tangent of the latitude, or the tangent of 80 de- 
rees, Now this portion of a conical ſurface may eafily be 
tonceived to be unroll'd, or expanded into a plane ſurface, 
whout undergoing any other altcration ; and then it will be- 
tome a portion of a ſector of a circle; which portion will 
ure for its length or middle line an arch of a circle, de- 
ſribed with the aforeſaid tangent, as a radius; whoſe length 
nul be the fame as the parallel of contact, and its breadth 
equa] to an arch of the equator of 10 degrees, as before. 
us ſegment of a ſector of a circle, ſo produced, "Ws 
there- 


of the globe, every meridian to its reſpective repreſentaipe 


of yo degrees, deſcribe an arch, whoſe 


therefore, adapted to the meridian and horizon of Lord 


neations are as accurate and particular as this ſmall radil 


"Th & , 
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therefore, be eaſily deſcribed in plano, and within it ma y 
inſerted all the places belonging to it, according to their hy 
gitude and latitude: Then it muſt be applied to the globe, 
10 as that its middle line ſhall coincide with the parallel ; 
10 degrees. Then by preſling, it may be bent to the ſurſy 


a. 3 uw S 4 


by which it will uniformly contract a little according to lo 
gitude, but not at all according to latitude. And thus the 
lobe will be cover'd as far as 15 degrees of latitude. 

The next zone, or that belonging to the parallel of 
degrees, may be conſtructed d priori in the following max 
ner: Upon a plain paper, with radius 1 to the tangent 
ength is equal u 

that of the parallel of 20 degrees; as alſo two other cos 
centric arches on each fide, at a diſtance from the midd| 
arch, equal to an arch of 5 degrees: This will be the 1. 
quir'd ſegment of the circular ſector, in which are to be inſen. 
ed all the places belonging to it, according to the ir longitad 
and latitude. Then the middle line or arch is to be appliedy 
the parallel of 20 degrees upon the globe, and the ſegment 
of the conical ſurface, thence arifing, is to be duly contractel 
as before, or preſs'd cloſe to the globe; by which mean 
this zone will alſo be compleated. And in the ſame manne 
we are to proceed to the ſucceeding zones, till the whol 
globe is cover'd: And the method will not differ in ay 
material circumſtance, if inſtead of a whole globe, we ar 
to conſtruct any part of it only, or what Mr. Colſon here call 
a ſpherical map. 3 | | 
To reduce this theory to practice, and as a ſpecimen d 
ſpherical maps, Mr. Colſon has conſtructed a terreſtrial heni 
ſphere to a diameter of near 15 inches; to which he di 
given the name of the Britiſh hemiſphere ; becauſe it h 
Great Britain in the centre, or rather at its vertex, It! 


and exhibits one half of the earth's ſurface,” as it lies roun 
about this City; which is vaſtly the moſt conſiderable pat 
of the whole earth's ſuperficies. 'The longitude and Jatizud 
of places are here eaſily known by inſpection, and their beat 
ing and diftances may be nearly eſtimated : And all the dell 


would per nit: He, therefore, conceives it may be no un 
inſtrument for inſtructing beginners, or for initiating youl 
minds in the firſt rudiments of geography. | 


Vo 


* 
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ay by 


ir og | Copy of an ancient Chicograph, or Conveyance of Parr of 4 


lobe; Sepulchre, cut in Marble, lately brought from Rome, toge- 
lel er 1217 ſome Obſervations thereon, by Mr. Gale. Phil. 
re Tran. N* 441 Po 20k © | 

oh The inſcription at full length is as follows; 

$ tho | 


x Diis Manibus 

> Marci Herenyy © 

| Proti, vixit annos viginti duos 

Menſes duos, dies quinque, fecerunt Parentes 
Marcus Herennius Agricola & 

Herennia Lacena filio, 


f 20 
Map. 
ngent 
al to 


% 


con- | 5 e SN 
adde Chirographum. Ollaria numero quatuor 
e C Cineraria quinquaginta tria intrantibus par- | 

nen e 1213 quæ ſunt in monumento | 


Titi Flavii Artemidori, quod eſt via 
1 Salaria in agro Voluſi Bafilides 
: lentibus ab urbe parte ſiniſtra, Do- 
z nationis cauſa Mancipio accepit . 
Marcus Herennius Agricola de Tito Flavio | 
5 Artemidoro Seſtertio nummo uno Libripende Marco 
6 Herennio Juſto, Anteſtatus eſt Tiberium 
1 Julium Erotem: Inque vacuam 
8 Poſſeſſionem earum ollarum 
Et cinerariorum Titus Flavius Arte- 
o midorus Herennio Agricolæ ire 
n of! Aut mittere, oſſaque inferre per- 


itud 
edtg 
ment 
ated 
Jean 
Inne 


hol 


em: wiſit, ſacrumque quotiens face- 

e bike vellit Herennius Agricola 

e Heredeſve ejus permiſit, Claviſve 
[t Flos monumenti poteſtatem factu - 


(rum ſe dixit, dolumque malum 
ou) Huic rei abeſſe afuturumque 


paris Se hiec recte dari, fieri præſtari- 

ud qe ſtipulatus eſt Marcus Herennius 

dere Arricola, ſpe pondit Titus Flavius | 

del Artemidorus Actum XVIII. Kalendas Januarii 

dug: Ca10 Calpurnio Flacco, Lucio Trebio 

un Germano | Cos. | 


Yor, X. 5 | * | | : This 
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This matble, lately arriv'd from Rome, and now repoſite;, 
Sir Hans Sloane's Muſeum, is a very valuable piece of ay 
quity, as it exhibits a complete formula of a chirograyh, 
conveyance of one part of a burying place from one family 
another, but neither of them of any. note, ſeeming by the 
agnoming to have been only, Liberti, or deſcended from {6 
Agricola, it is true, is a Roman name, but thoſe of his vi 
Lacena, and his fon Protus, are both Greek, 

By this chirograph (line 7, 8, Cc.) Herennius Agricale 
tains from Titus Flavius Artemidorus a right to 4 dart 
which were niches or repoſitorics, wherein they placed cine 
ria, urns or veſſels of ſtone or earth, containing the aſhes ofh 
dead; and were here 53 in number. gt To . 

Fabretti, it is true, in Inſcript. ant. in ædibus pat. p. 16,1 
takes the cineraria to bave been niches for receiving and ker 
ing ſtone-urns; but Gatherius de jure Manium lib. 2. cab. 
tells us, that ofſuarie ole d cinerariis in eo differunt, quod li 
cineres, ille oſſa exciperent. Beſides, if they were niche, « 
the ſame as ollaria, the mentioning of them as in this inſeri 
tion, would be an unintelligible tautology; and pon, in l 
Miſcellan. Antiq. Erudit. p. 290, gives us the follouing i 
ſcription, which ſeems to put the matter out of diſpute. 


Rome in operculo Vaſis. 


CINERARIUM 
GEMELL. Ill AELI 
MARCI ET PHILIPPI. 


From both which authorities it is evident, that the cinerari 
were veſſels and not repoſitories for them. 

This monument was ſituated on the left fide of the via Su 
ria, which ran to the north-weſt of Rome from the Porta Ci 
tina, It ſtood in the ground of Voluſius Baſilides ; and the ch 
ſideration for the conveyance of it, is one ſeſterce. It 18 
uſual in ſepulchral inſcriptions to find the monument of one i 
mily in the field of another; the proptictor of the monume" 
reſerving the right of that to himſelf when he ſold the ground 
or purchaſing ſo much ground from the owner as was {ufficienl 
for erecting the monument. All ſepulchres, when once 2 bod 
was interr'd therein, were eſteem'd as religious and ſacred, 4% 


were not to follow the poſſeſſion of the field. Mi 
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Mille pedes in fronte, trecentes cippus in agrum 
Hic dabat, beredes monumentum ne ſequeretur. 
e Hor. I. Sat. 8. 


Line 11. Baſuides is a blunder for Baſilidis in the genitive 
le. | „ | 1 i F428 " 8 2" £557 
Line 11, 12. The words donationis cauſa mancipio accepit 
Hrennius Agricola de Tito Flavio Artemidoro II SN. I. 
eo be read /eſter 170 nummo uno, as is evidently demonſtrated 
om the following inſcription, where you have alſo the reſt of 
te words of this form of conveyance. There is hkewiſe in 
puter p. DCCCCLVI. 4. an inſcription wherein the words ſe- 
ertio nummo uno are expreſs d at leng tn. 


HO c. MON VMEN TUM. SVE 
SEPVLCHRUM. CUM AREA. 8 VA 
T. FV FICIUS FELIX. DE 
]JVLIA RVFIN A. DONATIONIS. 


CAVSA MANCIPIO ACCEPIT E 
II 8. N. UNO. QUOD COMPARAVIT 

PV BIGIA AMPFHAT A © Oo Ei 
 CONJVGI CARISSIME, Ec. 


They were verba ſolennia donationss vel alienationis cauſa 
uc fiebat per manciptum. This mancipation was often a fic- 
tous ſale of a thing to make the donation of it valid, as in 
his caſe, And the mention of one ſeſterce given for it, is only 
its gratid, much like our form in leaſes, in conſideration of 
5 ſoillings in hand paid. Frequent examples occur of this 
practice, as in- the inſcription. Guſt now quoted from Fabretti, 
iyſcript. ant. in æd. pat. p. 50. and others in the ſame author; 
nd in Gruter (p. DCCCCLVI. 4. and MLXXXI.) which 
latter 18 a compleat formula of a like ſepulchral conveyance as 
bis, but of a later date, and not fo well preſerv'd ; it being ex- 
ecuted when the Emperor Trebonianus Gallus, and his fon Volu. 
anus, were Conſuls A. D. 252; and this in Sir Hans Sloane's 
poſſeſſion, probably (as ſhall be ſhewn farther on) during the 
rign of Septimius Severus. _ „„ | 
Line 15. LIBRJ PENDE is cut in the marble as 2 d 
tint words, as here repreſented ; tho' in reality it ſhould bg 

| | e” 2 3 ; bur 


weight; whence comes the word 


z libripendes there appointed by publick authority. 


EL” II. VIRI 


the following paſſage; — ed ne forte aliquis, inquan, 1 


* 
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but one; and fignifies the perſon that weigh'd or counted o. 
the money to the ſeller : It ſhould be read LIBRIPEN) 
than whom there could not be a more proper witneſs to the Put 
chaſe. At the beginning of the Roman ſtate their money u. 
uncoined, and call'd #s rude, or grave, therefore, paid 
Tibripens. Under Hrn 

Tullius, their ſixth king, it began to be coined, and paid 
tale; but the perſon who counted it over to the receiver ſtill 
tain'd his primitive appellation, Almoſt every confident 
town had its Jibri pendes, perſons of {kill in money affairs 1 
determine controverſies about the value of it. | 
An inſcription in Gruter (p. MCXVV.I.) is a ſtrong prod 
this: It was found at Nola in Campania, and ſhews they hy 


T. VEDIVS. T. . 
T. VITORIUS. CN, F. 
LIBRIPEN DES 
EX. DD. 


They had this name; guia libraw æneam teneban, q 
nummos penderent. (1 £- 


—— Libra mercatus & ere. Hor. Epiſt. II. 2. 


And hence we have the words ſtipendium, diſpendiun, : 
penſæ, and the like. In Apuleius's Metamorph. Book X 


guos offers aureorum, nequam vel adulter reperiatur, in Wn: 
ipſo ſacculo conditos eos annulo tus prænota, donec alters d 
Nummulario preſente comprobentur ; where this Nummubati 
ſeems to be the ſame as the libripens, who was generally call 
in to count over and examine the money at payments for pl 
chaſes, tho? ſometimes a private perſon or friend to the part 
might probably perform this office for them, and be an eviden 
upon occaſion, to the fats : To which end alſo they usd| 
bring another witneſs, as Herennius Agricola does here, writ: 
was one Tiberius Fulius Erotes, and ſometimes they added 
more. The form and manner of doing it was by aſking 
by ſtander, licetne anteſtari? If he conſented, the demandi 
touch'd, or pull'd, the lower part of his car, as a memoranda 
of what paſſed: Whence Horace in his IXth Sat. 


— 0 
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caſu venit obuius illi 


1 | | 

TH Adver ſarius, & quo tu turpiſſime ? magnd 
YM Exclamat voce, & licet anteſtari? Ego vero 
d | Appono auriculam, 


By the Jaw of the XII tables, if he that was call'd to teſtify 
this manner, or the };bripens refuſed afterwards to give his 
Jnce in the caſe, they were adjudged infamous. A. Gell. 


n ev. 14. 
ie 18, Earum Ollarum ſeems to be a miſtake for eorum 

0! viorum. | 5 1 | 

rie 20 to 27, are covenants uſual upon this occaſion, as 


be ſeen in the like ſepulchral contracts, particularly, the 
re mentioned in Eruter (p. MLXXXI. I.) and many other 
nations and orders about monuments in his voluminous collec- 
n; as allo in Fabretti and Reineſius. 

Line 28, S E ſeems to have been a blunder of the narmora- 
; for STBI, /e dari being entirely ungrammatical. But in 
contract aforeſaid, given us by Greater, the words run. de 
re dolum malum abeſſe, afuturumque a te, hærede tuo, & 
bis omnibus ad quos ea res pertinebit, hec fic rectꝰ dari, 
i, preſtarique ſtipulatus eſt ; which inclines Mr. Gale ra- 
r to believe, that /e in the preſent caſe ought likewiſe to 
re been /ic, There are ſeveral palpable miſtakes in it, as in 
e 23, vellit for velit, and in line 24, claviſve for claviſque. 


0, be Roman lawyers tell us, that ſtipulatio was interrogatio 
XF /lennibuſque verbis concepta; & apta conſentaneaque re- 


"fo, veluti ſpondes? ſpondeo. Dabis? Do. This is fully con- 
med both in this and the Gruterian contract (p. MLXXXI.I.) 
e he former ſtipulatus eſt Marcus Herennius Agricola: 
wondit T. Flavius Artemidorus: In the latter, ſtipulatus eſt 
lixius Timotheus: ſpepondit Statia Irene. The learn'd 


or pul”. Mattaire obſerves from Aulus Gellius, lib. VII. c. 9. that 
partiWicient authors uſed e inſtead of o, in thoſe verbs which have a 
idenoplication in the preterite tenſe, as memordi, pepoſci, ſpe- 
sd, for momordi, popoſci, ſpopondi, us d by more modern 
e, ners: So that /pepondit is no miſtake, but an archaiſmus, 
added may the word fentibus in the rath line; tho' it has nat been 
king arked, as the latter was. Jens in the nominative caſe was 
und more than once by Cicero; and tho? he declines it, as all 
aner authors now in being, euntis, eunti, Ec. yet it might 


nally have been declined jentis, jenti: But as there is now. 
no 
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no authority extant to warrant it, this muſt paſs as mere q 
jecture. 8 . | 
Line 32, there are no ſuch names to be found in any of 
Faſti Conſulares, as C. Calpurnius Flaccus, and. Lucius Tri 
Germanus : So that they muſt have been, not the Conſulesy 
dinarii of the year, but the SuffefFi. It is very ſtrange th 
the Romans ſhould ſo long adhere to this troubleſome and u 
certain method of computation by the years of their Confuk 
fince they had frequently ſeveral pairs of them in the fan 
year, eſpecially after the Government became imperial; Son 
reckon'd by the ordinary Conſuls, who came into their off 
upon the 1ſt of January, about 600 years after the building 
Rome: For, till that time the month of their entring upon th 
_ dignity was not fixed; and others computed by the Sufi 
who might come in ſeveral, months after, as vacancies happen 
or as they were appointed by the emperor ; tho! their nam 
were ſeldom inſerted in the faſti. Befides this, it was impo 
ble for any man to remember how many years were elapfi 
from the preſent time upwards, to ſuch and ſuch Confuls, wit 
out tables of their ſucceſſion, or having recourſe to ſome oth 
Fra, as the A. V. C. anno urbis conditæ, which they don 
ſeem to have much regarded, | ny. 
In Grurer (p. XLVI. 9.) there is a long inſcription, me 
tioning Trebius Germanus (tho? not as Conſul) in the reign ( 
Septimius Severus; and another (p. CCCLXXXII. 7.) 
C. Calpurnius Flaccus': If theſe men were the Conſuls her f 
ferr'd to, as they might be, the age of the marble in Sir Hy 
Joane's poſſc flion will be aſcertained within a few years. 
The ſtone is turned with an arch a top; the whole length 
it is 27 inches and ; the breadth at the bottom 10 inches 
+; and at the baſe of the arch 12 inches and 5, it wideni 
gradually upwards. The letters are cut in a ſmall indiffn 
character; that of the E and the F are remarkable, hel 
always formed in this manner Ef. It was probably placed on 
or between the 4 niches, or ollaria, granted to M Herenni 
- Agricola in this monument by T. Flavius Artemidorus, int 
der to declare and aſſert the right and poſſeſſion of them toil 
former and his family, till they were all filled. 


_ 
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e Revolutions, which ſmall pendulous Bodies will, by 
te4ricity, make round larger ones from Weſt to Eaſt, as 
he Planets do round the Sun; by Mr. Stephen Gray, 
Phil. Tranſ. N' 441. p. 220, | 
R. GRAY made ſeveral new experiments upon the 
projectile and pendulous motion of ſmall bodies bj 
Aricity, whereby ſmall bodies may be made to move 
out larger ones, either in circles or ellipſes, that are either 
centrical or excentrical to the center of the larger bodies, 
hut which they move; ſo as to make many revolutions 
wut them; and this motion will be conſtantly the ſame 
y that the planets move about the ſun, via. from the right 
the left, or from weſt to eaſt: But theſe little planers, if 
y may be ſo call'd, move much faſter in the apogean, 
an in the perigean parts of their orbits; which is directly 
rary to the motion of the planets about the ſun. 


e Conſtrution of a Qaickſilver Thermometer, as alſo Obſer- 
vations on the Eclipſes of Japiter's Satellites, made at Pe- 
terburgh, An. 1731, 1732; b&y M. Joſ. Nic. De l'Iſle. 
Phil. Tranſ. N“ 441. p. 221. 1 


De Ve, in order to have ſurer grounds for his expe- 
riments in natural philoſophy in Ruſſia, and to com- 
re them with thoſe of other countries, applied himſelf. in 
nter 1733 to the conſtruction: of mercurial thermometers, 
ulated by the expanſion of that fluid proportionably to 
bulk: This expanſion is, it is true, not very perceptible, 
nldering that Dr. Halley in his experiments made upon it 
vards of 40 years before (as related in Phil. Tranſ. 
197.) found that the ſaid expanſion, by the heat of boiling 
Wer, was no more than 5 part of the bulk of mercury, 
experiment having been tried in the months of February 
— when the weather was cold enough, tho' it did 
freeze, 2 

M. Amontons likewiſe relates in the Memoirs of the Royal 
deny for 1704, that this expanſion of the mercury is 
115 part of its bulk from the greateſt heat to the greateſt 
felt at Paris. But M. De Þ 1/e found in the great cold 
bad at Perersburgh on the 1% of January 1132-3. in the 
fung, that the bulk of the mercury was condenſed almoſt 
jart of the extent it had in boiling water. The cold they 


had 


i 
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had that day, the wind being at caſt, was one of the ſeq 
that ever was felt there. 8 "Tf 

M. De Ve had his new thermometers made of 3 9 
large fize, and in ſuch manner, that having divided in 
the whole quantity of mercury it contains, into one hy 
dred thouſand parts; and having marked the extent 
the bulk of that mercury in boiling, he can at any time 
on the diviſions of theſe thermometers, by how many pt 
the bulk of the mercury is condenſed thro' the preſent ts 
perature of the air. And tho' he had made four of th 
thermometers, which differ very much as to ſize, and 
quantity of mercury they contain, yet they agree withi 
very few of theſe parts. As pure mercury is of the ſu 
nature every where, and not liable to any alteration from| 
ing incloſed in a tube; and as it is probable, that taking 
equally purified, it will in different countries be ſubjef 
the ſame expanſion, if expoſed to the ſame degree of he 
For this reaſon he is purſuaded, theſe thermometer n 
very well ſerve to compare the temperature of differ 
countries; the rather, as he found by experience, th 
theſe thermometers may be rendered fit enough to mark ſeu 
bly the increaſe or diminution of the bulk of the mer 
within one or two parts out of the 100, ooo contained in 
whole bulk. This ſort of thermometers hs alfo this ad 
tage, that as they mark the proper expanſion of the mt 
cury in each temperature of air, they may ſerve to fl. 
every moment the correction, to be made in the height oft 
mercury in fimple barometers; which will ſerve for reduc 
them to the height they would have in an equal tempt 
ture of air: And one might, for this end, chuſe and 29 
upon the heat of boiling water, as a fixed term, which in 
appearance will be the ſame all over the world. It 
Royal Society ſhould approve of this new conſtrudtin 
thermometers, and order ſome of their members to make 
like, we might hereafter be able exactly to compare then 
perature of England with that of Ryſſia, and other 
where the like thermometers ſhould be made. 

M. De Ilg having in 1724 receiv'd of Dr. Halley 48 
of his aſtronomical tables among. which are thole 0 
four ſatellites of Jupiter by Mr. Bradley, he judged it 
cauld not be any better, till fome method ſhall be found 
explained geometrically to deduce from the Jaws of gf 


the effects of the mutual attraction of theſe ſatellites . 
f ä 5 an 
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ther, and with relation to Jupiter: But as he could not 
de this would be done ſo ſoon, he took the pains again to 
culate new tables upon thoſe of Mr. Bradley, by reducing 
ables of the four ſatellites into the ſame form with thoſe 
Pound has made of the firſt ſatellite only. Theſe tables 
og thus made eaſy, he has hitherto. uſed them for compa- 
obſervations; and his brother has taken the pains, 
e the drawing up thoſe tables, in the ſaid manner, to cal- 
te a year beforehand, all the eclipſes of the tour 1a- 
litres, M. De Je commonly ſent thole calculations to his 
reſpondents to N them for oblervations, and ſome 
cs of thoſe ephemerides have been publiſhed in the 
e Gazette of Literature of Leipſick, publiſhed in High 
ich. His brother prolonged thoſe calculations to the 


0 


mh of January 1737. 


re follow the obſervations on Jupiter's ſatellites, which 

vVvere made at Perersburgh. 

N. St. true time. 87 „ . 

1 Dec. 6. 17 3 5” The immerſion of the firſt ſa- 

| tellite difficultly obſerv'd with a 
reflecting teleſcope of five foot: 

The true time was found only 

3 Ga by means of two clocks. 

z Jan. 4. 13 30 56 Immertion of the 2d ſatellite 

by the reflecter, doubtful to a2 
few ſeconds : Jupiter not being 
well defined, nor ſufficiently 
bigh. The true time adjuſted 
by two clocks. 
9. 18 33 7 lmmerſion of the ꝗth ſatellite 
8 95 by the reflecter: The sky not 
very ſerene; and the true time 
goa adjuſted only by two clocks. 

32 Jan. 9. 20 25 0 Theotherſarcllites diſappear- 
ing by the day-ligbt, the fourth 
was not yet emerged out of the 

EY ſhadow ; the teleſcope the ſame. 

Feb. 22. 13 25 34 The firſt ſatellite, juſt enter- 

ing the ſhadow, was ſtill viſible, 
when a miſt covcr'd Jupiter. 

13 26 34 Jupiter being uncover'd, the 

| firſt fatellite did not now appear 

l. X. 5 2 | through 


«> of ; - 


7 
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N. St. true time. 


1732 Mar. 8. 8u 22 20”. 


April 1 


13. 7 20 30 


1 


27. 15 13 0 


been come out of the ſhadoy 
ſeveral minutes: For, the of 


May 10. 12 55 54 


26. 


Dec. 24. 18 4 30 


MEMO 
through the refleQing teleſ, 
'The true time was a 


8 46 23 
* by the reflecting ' teleſcoy 
_ doubtful. to a few ſeconds 


to the planet. 
out of the ſhadow, and ent 


by 
ihe ſerene. 


crepuſculum ſtrong. 


| ee 
| _  bya teleſcope of 13 foot, 


lite by a 13 foot teleſcope 
= good obſervation. | 


IRS of ide 


1 
ly by two clocks. un | 
Immerſion of the zd {ye 
by the reflecting teleſcope: 1 
wind was ſomewhat troul 
ame the true time waz ad 
by two clocks * 
Emerſion of the 'Tft- {all 


reaſon of the fatellite s nexy 


Immediately after ſun-ſet, 
piter becoming viſible to the g 
the zd ſatellite appeared 19 


clear by the reflecting teleſcq 
Emerſion of the zd fat 
the reflecting teleſcope. 


The 3d ſatellite had probi 


fatellites did not appear bet 
than this, which was ſeen q 
the reflecting teleſcope thro 
miſt, Jupiter being low, and 


Emerſion of the firſt fate 
by the reflecting teleſcope; 
ſerene ; the obſervation certal 

Emerſion of the firſt (ate 


72 5 ph 
Immerſion of the firlt i 
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inen: on, perforating the Thorax, and the Epects 
thereof in reſpiration ; by Dr. William Houſton, Phil. 
Tran, Ne 441. p. 230. Tranſlated from the Latin. 


1. 1, MAES 1728. Dr. Houſton with a narrow 
£4 ſcalpel made a puncture on each fide of 
e thorax of a ſmall dog, and yet the animal barked and 
pu led no leſs ſtrongly than he had done before; and gave 
)figns of a faulty reſpiration : Whence ſome of the aſſiſtants 
pected, that the inſtrument had not been plunged deep 
jough into the cavity of the Thorax: To remove this ſu- 
icion, he made two other punctures; but the ſucceſs was 
tirely the ſame: For, both his voice and life continued 
und and entire from 9 o'clock in the morning, till about fix 
the evening, when he was kill'd, in order to obſerve what 
ad happen | | 7 
ene Upon opening the 7horax, the four wounds of the mem- 
ne, that ſurrounds the ribs eafily appeared; ſo that eve- 
| one of them had penetrated into the cavity of the zþorax. 
it upon inflating the lungs, no default appeared in them, 
o' the knife had penetrated almoſt an inch into their 
roba rrities; nor did the air expire faſter than it uſually does 
ut of the ſoundeſt lungs. | 3 
be Exp. 2. In Auguſt the fame year, the Doctor made the 
r bel ne experiment on two puppies about four days old, 
punctures on each fide of the z7horax in the one, and 
re wounds in the other, ſo that the lungs came to view on 
ach fide, yet they did in. no manner ſubſide, but rather 
em d to be protruded externally. Both animals continued 
owling for + of an heur, when an end was put both to their 
and miſery, . | 
cetul . Exp. 3. About the beginning of November the ſame year, 
(relic Doctor opened the 7horax of a middling dog, by a large 
ond on cach fide : And paſling his finger through the 
pertures into each cavity of the 7horax, he felt the lungs 
lt HMolapſed in ſuch manner, that the ſpace between them and 
he membrane that ſurrounds the ribs was about an inch: 
vo other ſtudents of phyſick likewiſe paſſed their fingers 
iro' the apertures, and affirmed they perceiv'd the ſame 
king: But upon loofing the dog, he immediately got up 
retty chearful, ran through the room, and howl'd : No tents | 
cre put into the apertures, nor any thing upon the wounds 
fore next day, when, bolſters with turpentine were ap- 
2 plied 
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lied. The dog being kept for three days after was ſo f 
* loſing his voice, that his howling became pretty tray 
bleſome, and at length being let looſe, he ran away, _ 
Exp.4. January 14. 1729, the Doctor having procure 
young dog, had a mind to open the zhorax, and give 2 yy 
ſage to the air, without wounding much the skin and muſt 
to prevent a troubleſome hemorrhage, and unneceſſary pi 
By means of the inſtrument called trois quarts, he introdyce 
a gooſe-quill pipe into each cavity of the rhorax, with 
piece of leather fixed to it, done over with pitch, thaj 
might ſtick to the skin, after firſt ſhaving it, and thus reyj 
the pipe: But the moveable cutis ſoon extracted it outof i 
cavity of the 7horax : And tho he attempted the ſame th 
by new punctures, it always proved unſucceſsful : Then! 
ſeparated on each fide by a long inciſion the cutis, and af 
wards cut aſunder the intercoſtal] muſcles, and penetrated j 
to both cavities of the 7horax, as appeared by the air i 
lently ruſhing out: J 
The day following he put into the orifices tents of c 
which being thicker at each end, and ſlenderer in the mid: 
required neither bandage nor plaiſter to keep them on: A 
yet the dog neither died, nor Joſt his voice, but eat, di 
and ſeem'd to be pretty well, only he could ſcarce lie on 
fide, on account of the uneaſineſs of the wounds, eſpech 
the tents. Upon pulling out theſe latter, a paſlage 
times was given the air, nay, one fide was blown into th 
the pipe. After the dog had continued ſo for two d 
without having his voice ſenſibly impaired, on the zd d 
both the rents were of a ſudden forcibly expelled; it 
the air paſſing, and repaſſing freely through the offt 
made ſuch a hiſſing, that the dog, partly frighten'd, 2 
| leem'd, with the noiſe, and partly afraid of being furth 
burr, run away and hid himſelf under the bed. U 
taking him out from thence, the Doctor again put the re! 
into the wounds, but in alittle time after they flew out 381 
And in this condition he liv'd from 10 o'clock in the mo 
ing till about five in the evening, when next day (being! 
fourth from the perforation of the 7horax) he was ſtrangle 
he gave no figns of a faulty reſpiration before the end of ! 
3d day, at which time he was a little ſhort-winded. 
_ Upon opening the 7ho7ax, it contained a pretty =P qu 
tity of ſanics on each fide. The lungs were contra ed |! 


a narrow compels, and ſo far as the Doctor and ſuch 
Wy 
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reſent could obſerve, they were whole on one fide, 
| wounded on the other, — Mo ED 
or farther ſatisfaction about this matter, Dr. Van Swieren 
Jen made the following experiment, at which Dr. 
on was preſent. | „ | 
xp. 5. January 25, 1729 having tied upon a board a 
le-fized dog, and opened the horas by making a large 
nd on each fide ; the dog did not loſe his voice, and 
lungs were ſo far from being collapſed that a lobule of 
m on each fide burſt our through the aperture ; theſe 
ales thus ſticking out ceaſed nor to dilate and contract; 
what was moſt ſurprizing, their dilatation was ſynchronal 
he contraction of the rHorax, and e contra; upon blowing 
the cavity of the thorax, the reſpiration was no ways 
t. After the dog had liv'd in this manner for half an 
r, without having the voice or reſpiration ſenſibly im- 
red, the rhorax was farther opened on one fide, by cut- 
þ aſunder a rib ; and then it appeared, that the lungs 
h is greatly ſurprizing, contract, while the zhorax di- 
s, and e contra. The dog likewiſe ſurvived this opera- 
i till after all the company were ſatisfied about the mat- 
he was condemned to be 1 
The unexpected phenomena of theſe experiments made 
Hoyfton try the following one in company with ſome 
ds; in order to examine whether the lungs always ap- 
dio the membrane, of the pleura, whilſt the z7horax was 
. | 
5.6 After extending and tying down firmly upon a board 
ball dog, and raiſing up the skin, we cut a piece off with 
ur of Sciflars in that part of the zhorax, where the ribs 
leaſt cover'd by the incumbent muſcles. Upon wiping the 
d, and ſtopping its flux with ſpirits of wine, we cut off 
2 pair of pincers all that cover'd the ribs and intercoſtal _ 
cles; and at length we carefully ſeparated the intercoſtal 
cles themſelves, The pleura being laid bare in this man- 
exhibited the following phenomena. During the dila- 


ng of the breaſt, a kind of white body appeared to apply 
ngle be inſide of the pleura, but upon its contraction, and the 
of als expiration, that white body flying upwards gave 


e to a certain aſcending red body, and then the breaſt 


quiPcdiately dilating itſelf, the red body deſcended again, 
d ile white one ſucceeded in its room, and thus alternately. 
och WF" this, we likewiſe bared of its muſcles the upper inter- 


ſtice 
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ſtice of the ribs, but in that place there appeared, nothinai 
the white body. During the lation of he breaſt tho 
became concave in cach .part where 1t was bared, and 
its contraction, a little, but ſcarce ſenfibly, convex... 
After having ſufficiently viewed all this, and cut af 
two ribs, we open'd the breaſt by making ſo lage 


wound that almoſt all the contents of that fide appey{} 
the eye: Upon this the animal no longer emitted a cry, j 
the 7horax on the other fide was untouch'd : The lobe 
ſuddenly much collapſed ; but did not entirely loſe its li 
nate motion of dilatation and contraction; and accordinlf 
every one preſent its dilatation was ſynchronal to the con 
tion of the thorax, and è contra: At length the ventridy 
the heart was penetrated for the finger to feel its muſy 
force: And thus at once a period was put to the dog. 
ſpiration and life. 3 OY W 
Dr. Houſton was formerly of opinion that man, or 
other of the more perfect animals, (for, the caſe is other 
with frogs, c.) could not live upon admitting air into þ 
cavities of the thorax; But the falſity of this opining 
| ſufficiently evinced by the above-mentioned experime 
and at the ſame time they ſeem to be repugnant to the 
nion of reſpiration generally recetv'd, namely that they 
are dilated by the weight of the air entering thro! the 
rynx, when its preflure is taken off their external ſuperl 
by the dilatation of the zHorax : But he thinks that thi 
Parent repugnancy may be removed, or at leaſt leflend 


the following manner. 3 

Let us ſuppoſe, that both wounds are double the ape 
of the glortis; but that the langs are entire, and deſiity 
all contractile force; and now let the ihorax be dilated 


filled by the lungs diſtended with air, then; 


1. Upon the firſt contraction of the 7horax, the ait 
eſcape through the glot tis. 8 | 

2, When the 7horax is again dilated, the air will ente 
the proportion of its increaſed capacity; but it will oo 
enter thro” the glottis, nor all thro' the wounds, but tht 
each aperture proportionally ; and. the quantity, ent 
through the glorris, will be to that entering throug 
wounds, as the aperture of the glottis to the ſum © 
apertures of the wounds; or in the preſent caſe as 


Therefore, the air, with which the lungs are now inflate 
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1 of what they would be inflated with, had the rzhorax 
nained intire. J . 

„ While the zhorax is contracted a 2d time, the air ſhould 
7 out the ſame way it enter'd at inthe preceding dilatation: 
1 if the apertures. continue without any alteration, the 


| that enter'd thro' the wounds, ſhould paſs through them 
aq ciſely in the ſame time that the air, which enter'd_ thro” 
gk Th paſſes through it: So that no air will remain be- 
be wil. nd the pleura, but every thing will be in the 
. the lungs and the Pleura, but every thing 2 
F 


e tate, as at the end of the firſt contraction; and if + 


Ur! FM uſual inflation of the lungs be ſufficient for the life 
0: voice of the animal; or if it can dilate the zhorax five 
niche more than uſual, then nothing hinders but that upon 
uſcy 


ning the Thorax in this manner the animal may live and 
Per his voice. | . „ e 
The Dr. ſappoſed one thing entirely falſe, namely, that 
lungs were without any cantractile force; which would 
turn the whole, were there not a compenſation ſome other 
: But it is evident, that the aperture of the glottis may 
contracted or dilated, at the pleaſure of the gnimal, nay, 
actually dilated, during inſpiration, but cantrafted during 
tration, at leaſt when the voice is a forming; whence it 
el bene that the ingreſs of the air can be ſo much aſſiſted by 
meg dilatation of the glottis, as it is hindred by the contractile 
euer of the lungs; and its egreſs. ſo much hindred by the con- 
ion of the glottis as it 18 aſſiſted by the contraction of 
lungs: And an equilibrium may be preſery'd, or the one 
the other cauſe prevail, according as the animal may have 
5 power of changing the glortig, or according as he uſes it: 
dich likewiſe agrees very well with the phenomena, for, 
en the dog howl'd, the lungs burſt out through the wounds; 
_ he was quiet, they enter'd in again, and never 
peared. DN 4 WRT. 
ls to the phenomenon, of the lungs being obſerv'd to 
ate while the Thorax was contraſted, the Dr. rakes this to 
e been owing to no other cauſe than to the contraction of 
muſcles of the abdomen with a vaſt and convulſive force, 
ereby they drove every tbing upwards, and conſiderably 
len the capacity, of the rharax; whence the air, driven from 
lower, tended to the upper parts of the lungs; and tho 
bbe (in reſpect of the whiole) was contracted, yet in that 
Are t where it regarded the wound, it was dilated. 


Io 


— 
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In Exp. 6. It is ſelf evident that the white body way 
lungs, and the red, the diaphragm; as alſo that the Jung, jj 
the whole capacity of the hora; and as is commonly ſp, 
pos'd, apply their ſuperficies to its membrane. 

Yet there ſtil] remain other difficulties in this matter, ty 
remov'd by more accurate experiments, and cleared up by i 
nious men. | 5 


Obſervations, oftronomical, phyſical and meteorolgicd 
the Tear 1733, at Wittemberg 3 by A. Weidler, il 


Tranſ. Ne 441. p. 238. Tranſlited from the Latin. 


| Cram ogra of Saturn and Mars: On: Feh. 5, at 
30 min. in the evening, both theſe planets were. ſeen ng 
ftreight line with Bayer's E of Piſces, as repreſented j 
Fig. 23. Plate VI. 4140 
Saturn and Mars diftant 2* 15 % 
Mars and E of Piſces 1 12 30 


Feb. 19. at h. 15 min. in the evening, the diſtance of Mat 
from o of Piſces towards the north was obſerv'd 1* 15 30. 
The mildneſs of the preceeding winter in February u 
AMarch occaſioned epidemical, catarrhous fevers. 
© Mar. 14, the cold, felt that day ſharper than ordinary, wi 
_ by a very ſtormy north-eaſt wind that blew 2 da 
An obſervation of a ſolar eclipſe made apart on the add 
May O. S. is to be found in Phil. Tranſ. No 433. 
May z, an aurora borealis is ſaid to have appear 00. 
May 5, the cold in the night injured the vines and walni 
and likewiſe nipt the corn every where; in the loweſt ground 
ſo that afterwards the ears had no corn in them. eo 
June 26, in the evening, an aurora borealis appear d, all a 
| ſhut forth the uſual pyramids about 12 o'clock at night. 
Oct. 27. there again appear'd an aurora borealis; ib 
75 o'clock in the evening a black arch, covered with a un 
Jaſcia, was obſerved — the north; at 8h. 30% a white 200 
lying upon the black arch expanded inſenſibly higher, to a 
40 3 and this lucid ſpace continued quiet till 10 o'cl 
After 10, pyramidal radiations ſhot forth ſwiftly . = 
from the white tract, and undulating clouds alſo roll v. 
the heavens, but the entire white edge was ſometimes oben ng 
to riſe like a lucid wave towards the pole. This undulato | 
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ining matter, by pyramidal rays, much brighter than that 
oh — * blending therewith, laſted till 1x o'clock; 
e whole ſhining matter gradually moved towards the eaſt, in 
room of which ſucceeded black diſcontinued clouds towards 
weſt, A little before 11 a white cloud ſhone for a longer 
e near the north- weſt, and afterwards it became red, and its 
ter likewiſe had an undulatory motion. The ſcene vaniſh'd 
r 11 o'clock; the air, all the time of the appearance was 
; and the ſtars ſhone every where thro? the white tract: 
hat ſeemed remarkable to M. Weidler was, that the very 
tday prov'd dark and rainy; as alſo that in the night after 
29th there blew an exceeding ſtormy wind; ſince at other 
cs after the more remarkable aurore boreales there uſually 
ceeds more ſerene weather. | e - 
The ſame phenomenon of an aurora borealis was likewiſe ob- 
dat Sock bolm in Swedband. 


Account of the crooked and * appearance of the 
reaks or darts of Lightning in Thunder-ſtorms; by Mr. 


ogan. Phil. Tranſ. N' 441. p. 240. „ 
br R. Stephen Hales in his Statical Ea s, Vol. II. p. 291. 

* mentions this phenomenon of the ſtreaks or darts of 
4 ning in thunder ſtorms appearing crooked and angular, 
1 ©. ching not hitherto accounted for: and therefore, he 


eſſes at a ſolution of it. | 

The clouds are generally diſtin collections of vapours, 
e fleeces ; and therefore, the rays of light through them 
it paſs through very different denſities; and accordingly 
er very great refractions: From thence therefore, that 
pearance muſt undoubtedly ariſe. For, it is highly abſurd 
imagine, that fire darted with ſuch rapidity can form any 
igvable cauſe deviate from a right line, in the manner it 
pears to us: And this, if duly conſidered may probably be 
od a plenary ſolution. 7 


ſeruations on the aurora borealis made in England; by M. 
CTCelſius. Phil. Tranſ. N* 441. p. 241. 


EPT. 13,1735, in the town of Moodford, 6 miles to the 
north-eaſt of London, at half an hour after 11 at fiigbt 
e appear'd a bright faſcia, almoſt parallel to the horizon; 
uus middle was judged to be under n of the great bear. At 
ies another light ſhot along the great bear; * almoſt con- 
h cover'd and 4. N | 
Ver, X. 5 ; N A a | Oct. 


© »* 


eee ee e wo 
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Oct. 4. In King-ſtreer, Bloomsbury, London, þ 


, 


22 


39 


39 


under the polar ſtar, perpendicular 0 


of the great bear. 


| there were any remains of light near the 
rizon, or in the weſt, M. Celfius could 


iV 


the horizon; but they entirely dilappe 


P. m. a ray or ſtream of light app 


horizon. 3 | 
That ray diſappear'd. | 
Two PR rays ſhot forth ; 
degrees from the north towards the eaſt, 
A whitiſh ray ſhot forth again eu 
under the polar ſtar, OE 
That ray moved weſtward. / 
It was ſeen under y of the great bea. 
It entirely diſappear . 
A ray aſcending perpendicularly by 
polar ſtar, and « and þ of the great be 
The ray ſeemed to move gradually u 


No more rays appear'd: But uf 


fig 
ea 


fee, by reaſon of the neighbouring hou 


Of. 11. in London. 
b 


P. n. There were two bright rays 
and e of the great bear. 
A ray between s of the great bear a 
polar ſtar. | ö 
A ray in form of a pyramid abon 
the great bear. >: : 
Theſe rays had not any mot ion pan 


In! 
cert 
bſery 
tern 
aell; 
ade 
the 


Jan. 11. 1735-6 in London 


p. m. an indifferently bright arch, 
wards the edges, appear'd 16 degrees 
one of its ends deſcended eaſtward 
of the great bear: And lucid ſir 
pear'd now and then over this arch. 
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5 13 o Under this arch was another very bright 
tract parallel to it, 5 degrees above the hori- 
zon; in which tract there were rays that ſhot, 
from the weſt towards the caſt. 
11 15 © This arch was very faint. 
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v 


1 in o The firſt arch became brighter, and the 

lower arch was almoſt blended with the up- 

per, and broken in the middle. | . 

ber 20 © The whole arch was beſet with faint rays, 
at 11 21 o One of the rays under the polar ſtar, 

en 1 27 0 No arch, nor rays, but here and there 


brignt tracts. 3 
n 36 © "The light reach'd up to the polar ſtar, 
and ſomewhat higher. 3 
1 44 o A lucid ray under the polar ſtar. 
12 11 © The ſky was overcaſt with clouds, except 
x one lucid ſtreak which appear'd 3 or 4 de- 
grees to the caſt of the north, 


Feb. 16. in Clare-hall Cambridge 


ould At a quarter paſt eight in the evening, the moon ſhining very 
he right, there appear'd 2 perpendicular ſtreams between the 


eat and little bear. | 
April z. at London. 


t J 46 o M. Celſius obſerv'd a lucid arch one de- 
gree broad, which extended along the nor- 


Nt thern crown, the bel? of Bootes, the coma 

10 Berences, the leſſer Lion and Cancer, as far 

as the ſmaller dog. | 

hon 8 49 36 This arch quite diſappear'd : But at the 

ſame time he obſery'd another broader and 

an brighter arch under Caſffopeia, 7 or 8 de- 
op m—_— 8 5 


lo the obſervations of October 4. and in the laſt, M. Cel ſſus 
certain as to the time of the clock: So that if others have 
blerved the ſame phenomena, the longitude of places may be 
Kermin'd by them with greater exactneſs than by Jupiter's 
aellites; which he takes to be the principal uſe that may be 
de of theſe obſervations, eſpecially in making maps. of: the 
uthern countries, where theſe lights do more frequently occur. 
A à 2 Same 


Some Experiments made on mad Dogs, with Mereury y 
Dr. Robert James. Phil. Tranſ. N*:441. p. 244 * 
HE following is an account of fome experiments madey 
mad dogs with mercury, which Dr, James has fome h 
ſon to believe is the moſt effectual preſervative, and pethyy 
even a cute for the þydrophobia. ES 
About Michaelmas, 1531, Mr. Fhoyer of Hints compli 
that he was afraid of a madneſs amongſt his fox-hounds ; I 
that morning one had run mad in the kennel. The Dr. tat 
this opportunity of telling him, that he had long belier'd thy 
mercury would, if tried, prove the beſt remedy againſt than 
fection: Mr. Hoyer veglected this advice till the February fi 
lowing. Mean time he tried the medicine in Zares, com 
known by the name of the pewter- medicine; as alſo em 
thing elſe that was recomminaled to him by other ſpottſma 
but to no purpoſe : For, ſome of his hounds run mad alnd 
every day after hunting. Upon this he took his hounds to th 
ſea, and had every one of them dipt in the ſalt-water; ant 
his return, he brought his pack to another Gentleman's kene 
6 miles diſtant from his own. But notwithſtanding this 
caution, he loft 6 or ) couple of his dogs in a fortnight's tins 
At length in February Mr. Floyer tried the experiment the 
had recommended, upon 2 hounds that were mad, and boli 
very far gone. They refuſed food of all ſorts, particuli 
fluids, ſlaver'd much, and had all the ſymptoms of a hin 
phobia to a great degree, That night he gave 12 1 7. uu. 
peth mineral to each of the 2 dogs, which vomited and put 
them gently. Twenty four hours after this, he gave each 
grains; and after the ſame interval he gave 48 more to exci 
The dogs ſalivated very much, and foon * lapp'd warm mi 


At the end of 24 hours more he repeated to one dog 24 grill 

more, and omitted it to the other. The dog, that took 

laſt doſe, lay upon the grounds ſalivated extremely, ws ll 
] 


great agonies, and had all the ſymptoms of a ſalivation ral 
too quick; but got thro? it: The other relapſed and died. 
To all the reſt of the pack he gave 7 grains of the torpel 
for the firſt doſe, 12 for the 2d doſe, at 24 hours diſtant 
which was repeated every other day for ſome little time. I 
method was repeated ar the 2 or 3 ſucceeding fulls and change 
of the moon. From this time he loſt not another hound; 
tho” ſevera] afterwards were bit by ſtrange dogs, the top 
always prevented any ill conſequences, - 
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The Dr, and his friends tried the ſame thing upon a great 
iny dogs, and it never faiPd in any one inſtance : Tho! dogs, 
u the ſame time and by the fame dogs, have run mad after 
| other medicines had been tried. net Oe. 
As to the experiments on mankind, the Dr. had opportuni- 
« of making but 3. N ha 1 

The firſt was on a girl about 14 years of age: The calf of 
leg was torn by a mad dog 1n ſuch a manner, that the ſur- 

n was obliged to uſe means to prevent a mortification from 
ite: She was vomited by the turpeth : Three days before 
| next change of the moon, the vomit was repeated, and 
muß e the very day of its changing. The fame method was pur- 
4 the next full moon. The girl was very well. 
The ſecond was on a boy of about 10 years of age. He had 
holes in one of his legs, made by a mad dog. The turpeth 
s given as above, and the wounds drefs'd with digeſtives, 
q he continues well. | | 
The third caſe was that of a young man, of about 18 years 
age: The bite was upon the hand. A great number of 
dos were bit at the ſame time in the town where he liv'd. 
bout 6 days after the miſchief was done, ſeveral dogs, that 
e a been wounded, ran mad; upon which he applied himſelf 
Mr. Wilſon, apothecary in Tamworth, to whom the Dr. had 
| bool mounicated the ſucceſs of the turpeth in this caſe. The 
ung man was at this time very melancholy and dejected, had 
mors, and flept very little for ſome nights before, tho” he 
s not apprehenſive that the dog which bit him was mad. He 
da dry ſcab upon his hand: Upon applying to Mr. Pilſon 
was vomited with Vin. Benedict. 3 ij. | 
ex = next thing he took was made according to the following 
Teſcript ion. | { 

I Turpeth Min. gr. XII. Lap. Contrayerv. 31. Ther. 
rom. 4. J. M. F. Bol. N“ z, ſumat unum ſingulis noc- 
v% "ws bord decubitus ſuprabibendo Fulap. ſeq. cochl. IV. 
| 88: 47. Rut. zvj. Theriac. 3 ij. Syr. Pon. c. 3 iſs. Tint. 
gr. 5 j. M. F. Fulap. 

Upon taking theſe the patient ſweat very much, and had 2 
ole ſtools every day after them; His tremors went off, and he 
pt better. After this he went into the cold bath, and conti- 
ved perfectly well. e 
Bit what is remarkable in this caſe is, that the wound ran a 
ck digeſted matter after this method, and threw off the ſcab 
Ke an eſcar; after which it heal'd of itſelf. | 1 

| c 
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The Dr. makes an obſervation or two on the antiquity of; 
diſeaſe, which he the rather chooſes to do; becauſe Cæliu 
relianus, in his account of it, does not ſeem to build ſo n 

upon the authority of Homer, as, in the Dr's opinion he n 
have done, He quotes, it is true, a paſſage out of the 8 jj 
where Teucer calls Hector xuva avaontnes, but does pot f. 
to think this ſufficient to prove that Homer was acquainted y 
this madneſs. But he omits 2 more paſſages in the ſane; 
thor, which, joined with this, amount to a demonſtration 
Homer was by no means ignorant of it. The firſt is in! 
gth Hiad, I. 23 where Nys is upon his embaſly to 4jjj 
and deſcribes to that hero the diſtreſs of the &retian army i 
his abſence ; and when be has painted Hector as terrible y 
can, he compares his fury to the rage of a mad dog, 


"ExTop Ss peye H BAgpanivay 
MeuveTa xray Aas, Tiovvs At, us Tr TIa 
*Aveegs ud's Ozus, nexreipn fs e Nννẽ] DEDunen, i, , ene 


— Hector vero valde trucibus oculis adſpiciem 
Furit terribiliter, fretus Fove : Nec quicquam bum 
Viros negue Deos; ingens autem ipſum rabies inuji 


If Homer had deſigned to deſcribe a mad deg as a phyſt 
he could not have expreſſed his looks by a more proper ill 
than Bazueawor., It muſt alſo be conſider d, that this dg. 
is directed to Achilles, who, having ſtudied phyſic under( 3 
ron, was conſequently more capable of receiving an idea d 
miſchief Hector did to his countrymen by this metaphor. 

In the 13th Hiad, Hector is again call'd Avaoudvs by] 
zune. 

It muſt be obſerved that avooan, Avoonrip and aur 
can properly and in their natural fignification be applied 
other madneſs than that peculiar to a dog, tho' metaphor 
it may, as in the inſtances the Dr. has given, as alſo ind 
cles and Euripides, The term Aug or avrre is uſt 
Ariſtotle, Galen and Dioſcorides, to ſignify the madneſs old 
And Auccod nu ros is uſed by the laſt mentioned author to ff 
a man bit by a mad dog. Avoodw is uſed by Areteui ll 
ſenſe, and Au77@ous by Plutarch to expreſs the fame thigh: n. 

What the Dr. would infer from this is, that Homer vis 
tainly acquainted with the madneſs of dogs; and if dogs WM... 
days ran mad, 1t is probable they would bite men; and 1... 
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r fare, an hydrophobia would be the conſequence : And yet 
arch will have it, that it was firſt taken notice of in the 


s of Aſclepiades, famous for his practice in Rome before 
death of Mithridates. 


1 mother ſtrong evidence of its antiquity is that inſtinct which 
ied ct every dog to avoid a mad _——_— ſmelling, ſeeing, or 
Fi p hearing him. If this be not inſtinct, it is reaſon, and that 


2 higher degree than we ourſelves can pretend to. Now in- 
nt muſt be coeval with the creation, or at leaſt the fall; and 
refore, madneſs muſt not be much younger. 3 


Catoptric Microſcope z by Dr. Robert Barker. Phil. 
EE Tranſ. N* 442. p. 259. | 


PHO! — compoſed of refracting glaſſes only, 
have been vaſtly improved, as to their effects of magni- 
no; yet they have been attended with ſuch great inconve- 
cies, that their application to ſeveral arts, in which they 
ght be very convenient, is not ſo common as might be ex- 
ted ; and mankind have reap'd but a ſmall part of the ad- 
tage obtainable from ſo ſurpriſing and uſeful an inſtrument. 
Among the inconveniencies mentioned, the following are the 
ſt confiderable. © 5 A 
1. That in order to magnify greatly, it is neceſſary the object 
aſs be a portion of a very minute ſphere, whoſe focus being 
ry ſhort, the object muſt be brought very near; it will, 
crefore, be ſhaded by the microſcope, and not be vilible by 
y other light than what paſſes thro' itſelf: In this caſe, 
erefore, opaque objects will not be ſeen at all. | 
2. Objects, illuminated this way, may be rather ſaid to 
lipſe the light, than to be truly ſeen, little more being exactly 
preſented to the eye, than the out. line; the depreſſions and 
ations with in the out- Iine appearing like ſo many lights and 
ades, according to their different degree of thickneſs or tranſ- 
ency ; tho' the contrary happens in ordinary viſion, in which 
e lights and ſhades are produced by the different expoſure of 
ſurface of the body to the incident light. 
3. Small parts of large objects cannot eaſily be applied to the 
crolcope, without being divided from their wholes, which in 
e caſe of vi vi- ſection defeats the experiinent, the part dying, 
id no more motion being obſerv'd therein. 
4 The focus in the dioptric microſcope being ſo. very ſhort, 
exceeding nice, the leaſt deviation from it rendering viſion 
hid; therefore, a very ſmall part of an irregular object can 
ln diſtinctly this way. =» 1 
0 
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on its pedeſtal, on a proper joint, contriv'd fo as to dire 


dioptrical glaſs, or plano convex glaſs ; G H another for 


with a ſmall perforation, ſerving as an aperture to the eye gl 
thro' the nuts P and V, ſerving to bring the ſmall ſpeculin 


a proper diſtance from the larger; NQ a ſliding piece moi 
by the ſcrew, carrying the ſtem QR. and little ſpeculum ( 


the eye - glaſs gh, 


To remedy theſe defects, Dr. Barker has conttiv'd a wich 
ſcope on the mode] of the Nezwronian teleſcope, in which 
has been very much aſſiſted by Mr. Scarlet Junior. A; ol 
effects of this inſtrument, it magnifies from the diſtance of, 
24 inches. 1 5 e eee 

Fig. 3. Plate V II. repreſents the entire microſcope moun 


inſtrument · towards any object. 

Fig. 4. The ſection of the inſtrument, in which AB kd 
larger concave metalline ſpeculum ; CD the leſſer concave 
tallive ſpeculum; EF a hollow braſs ſcrew to faſten in thef 


faſtening on the hollow cylinder EFI K (in which the dig 
glaſſes are conta ind) to the body of the microſcope; 1K at 


or ſecond Jens (convex on both ſides) ML a long ſcrew pally 


Y X a ſcrew for the cap as repreſented at Fig. 5; that at Fg 
1s to be ſcrewed on the aperture I K 44 
Fig. 75. ſhews the conſtruction of the microſcope, in whid 
is an object ſuppoſed ere, from which rays falling on the 
eulum a b, will be reflected to the focus k, where they will 
an inverted image, and being reflected by the ſmall /pecul 
cd, they will paſs thro' the-perforation of the great /pecul 
and falling on the plano-convex glaſs ef, converge again, 
form an erect image at I; which being brought very near tot 
eye, and ſo confiderably magnified, will be diſtinctly ſeen 


An Account of the ſtandard Meaſures preſers'd in the (a 
tol at Rome; by Mr. Folkes. Phil. Tranſ. N“: 
p- 262. | : 


JN the wall of the capitol is a fair ſtone of white mit 

8 foot 5 inches Engliſh in length, and 1 foot ꝙ inches an 
in breadth ; upon which are inſcribed the ſtandards of {it 
meaſures with the following reſpective inſcriptions. 


P:ede Ro: Pal. INI. Onc. XII. Deti XVI 


Piede Gr 


Ga 
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Canna di Architet. Palmi X. 

Statolo Pal. V. Quar. III. „ 
Canna di Merca. Palmi otto d'altra miſura 
Braccio di Merc. Pal. III. d'altra miſura 


- 


: 12 T5 
Braccio di Teſſitor di Tela 
Curante Lu. Pœto 


The lines, that repreſent theſe meaſures, are cut pretty deep 
the marble; but as they have, conſequently, a conſidera- 
e thickneſs, it is ſomewhat difficult to be very exact in 
ling off their dimenſions. Mr. Folkes, however, attempt- 
| to do it as near as poſſible, by ſetting the point of his 
mpaſſes in the middle of the croſs lines, that are drawn to 
termine the beginning and end of the meaſures: The 
m of the architects is eaſier to give than the others, by 
aon the whole Canna is inſcribed on the ſtone: This he; 
erefore, took off, as he preſumes others have generally done, 
Athen divided it into 10 equal parts. After this his chief 
rention was to the Roman foot, as being of greater conſe- 
ence than the other meaſures. They all, however, follow 
they occur'd to him, in ſuch parts as the London foot con- 
ins a thouſand, | | 5 
The Roman foot 966 4+. This is divided upon the ſtone; 
t into four palms, and then on the upper part into 12 unciæ; 
don the lower into 16 deti, according to the inſcription. 
The Greek foot toos +=. This is alſo divided like the 
man, | 

The Canna of the architects 7325. It is divided into 10 
ins; each of which is, therefore, 732 and + of the Znglifh 
. | 

lhe Haiolo being five palms and 4 is 4:12. 
Ihe Carna di Mercanti, divided into eight palms of another 
alure 6 foot 9 inches £4. . | | 
The Hraccio di Mercanti, divided into four palms of ano- 
er meaſure, 2 foot 6 inches 24. . 
The Braccio di Teffitor di Lella, divided into three parts 
jt, inch and 21. „ 

The palm of tne architects is aſſigned by Mr. Greaves 732 
the Lyrlifþ foot ; and the ſame is given by M. Picart to 
e Parts foot, in the propottion 1 and 4 to 720 3 which, 


3 te- 


fer, X. | 


* 


Ca 


194 MEMOIRS of the 

reduced becomes 532 + of the Engliſh foot, as before, ud 
it came out from Mr. Folkes's own trial, © 
The Roman foot is given by M. Picart from this very | 
653 10 of ſuch parts as the Paris foot contains 920 ; that i 
by reduction 967 K of the Engliſh foot; and the ſame by jy 
bretti, who allo meaſured it upon this ſtone, is aſſigned tot 
palm of the architects, as 2040 to 1545; which reduced y 
by the former meaſure of the palm is 966 + of the El 

t. EE | 

Theſe meaſures come out as near as the nature of the fl 
dard can poſſibly allow; and as it was ſomewhat freſher in! 
Picart's time than it is now, Mr. Folkes would not vary fry 
the proportion the former has aſſigned, but ſuppoſes the Rong 
foot on this marble was intended to be ſuch a one; as ſho 
contain 967 parts of the Do foot very nearly. 

Mr. Greaves had long before afligned the meaſure off 
Roman foot from Coſſutius's monument to be 967 of the In 
liſp foot, and prefecr'd that meaſure to the others he had tale 
from the tomb of Hatilius, and the Congius of Veſpaſian, A 
Mr. Folkes thinks one can make no doubt, from what has be 
1ajd, but Co ſutius's foot was that intended to be inſcribed up 
this marble ; tho' that monument is itſelf now loſt: At 
| _ Mr. Folkes was at Rome he could get no intellipen 
of it. c \ 
Fabretti in his work concerning aqueducts, where | 
gives the above mentioned proportion of the palm to the fd 

finds fault with Lucas Pœtus, as having made a wrong d 
culation of this proportion in his book de menſuris & pond 
ribus. The proportion there given by Pœtus, does not, it 
true, agree with the foot upon the marble ; but yet it is nofal 
calculation, as Fabretti thought; and had he carefully ex 
ned Pœtus's book, he would have been ſenſible this is mitt! 
foot he there contends for, but the Coſſutian foot, which Luc 
Petrus in his book diſputes againſt. The truth, there 
is, that he either alter'd his mind aſter the writing of that bo 
before the marble was ſet up; or more probably, that tho | 
had the care of having theſe meaſures inſcribed on the mat 
he was directed by a ſuperior authority what meaſures he v 
to have engrav'd; and that accordingly he had, as near as Þ 
fible, the Coſſitian foot deſcribed for the ancient Roman | 
on the ſtone: And that this was the caſe, and no miltake abe 
the number, as Fabretti ſuppoſes, appears not only from! 


tenure of his book, where he condemas Cofſurius's foot, 4 
the 
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ere appears, but alſo from his ſcheme at the latter end, where 
e has given what he calls /chema pedis legitimi, agreeing 
th his own numbers, viz. 12 inches, whereof 95 make the 
lm of the architects and likewiſe the meaſure of the Colotian 
1d Harilian foot, agreeing with that inſcribed on the marble. 
he Colotian is the fame monument as the Coſfirian; ſo call'd 
om the perſon, in whoſe poſſeſſion it had formerly been: And 
e had before ſaid, p. 5. that according to the teſtimony of 
philander the Statilian agreed with it, tho“ Mr.-Greaves, who 
reafured both theſe feet very carefully, found ſome difference 
tween them. ſtating the Coſſutian, as above, 967, and the Sa- 
n 912. Bat by Petus's quoting Philander, it is plain, he 
id not himſelf meaſured the latter: And therefore, the foot 
all'd by him the Colit an and Statilian is indeed purely the 
gotlan, or Cofſurian foot; and the ſame has alſo occurred to 
. Folkes very nearly from his meaſure of the height of the 
jan pillar, which he finds, from the ground to the top of 
te cimatium of the capitol, to be 115 foot 10 inches ; and 
is height, divided by 120, gives 966 for the quotient very 
early, | 2 
* the Greek foot there ſeems to be no farther myſtery, 
lan that it was intended to be made to the Roman in the 
roportian collected from Pliuy, which is, that 625 Roman 
xt made 600 Greek ; by which account the Greek foot ſhould 
tain 1007 of ſuch parts as the Roman contains 967; and the 
dual quantity Mr, Folkes took off was 1006. | 


me Obſervations in 1734, at Wittemberg ; by M. Weidler. 
Phil, Tranſ. N* 442. p. 266. Tranſlated from the Latin. 


N the 23d of January, 1734, at jh. 6m. in the even- 
ing there again appeared an exceeding bright aurora 
brealts. Under the * was ſeen a black arch with a double 
bite Jaſcia reſting on it, diſtinguiſh'd by a black middle 
act; the laſt white arch roſe 25 degrees high; in the black 
act at times were kindled ſhining pyramids ; from the re- 
ted light near the zenith a ſimilar white arch was produced. 
10 WF 1h o' the white tract was diffuſed a pretty way beyond 
adi: weſt point, and its middle reach'd 50 degrees high; at 
e vi" 35' the ſhining tract reach'd the vertex, diſcontinu'd clouds 
ee and there tended towards the weſt, a circumſtance which 
om happens in aurors boreales. M. Weidler was likewiſe 
prized at ſome clouds, which ſtood about the north-eaſt, and 
red before the ſhining I which clouds the light 
2 e 0 


% 
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of the aurora was diſtinctly ſeen : Whence it appears th, 
the light of the aurora reach'd. far beyond the clouds. k 
7h 38' the ſhining tract of the aurora was deſcending hgh 
the horizon, eſpecially towards the weſt : This likewiſe 0 
ſerves our attention, namely, that tho' this aurora was & 
ceeding bright, yet it emitted few ſhining pyramids, At 
30' almoſt the whole light was ſet below the horizon; 
ſtill near the weſt it was 10 degrees high; the tract of 
black arch, together with the imall white impending fat 
was {till ſeen at 10 o'clock under the north. 1 
On the 27th of January at 6h. 23 in the evening, th 
was obſerv'd a conjunction of the moon and Venus. 
F-idier found the angle of Venus 35' of a degree. Venn 
garded the fouth, . the Moon the north; at 6h 5) 4 
angle of Venus was = 26“; and in this obſervation alj 
dr:wi thro! Venus and both the . of the moon was a ri 
one ; afierwards the moon gradually elongated from Veni 
On the 15th of February the lowneſs of the mercury ini 
barometer was remarkable, being at 28 inches) lines, ſu 
as M. Weidler never before obſerv'd in theſe parts; from th 
might be preſaged that terrible ſtorm of wind, that ſeen 
to overturn cvery thing in its way; at three in the aficra 
great numbers of tiles were blown off the houſes; ſo th 
none could walk the ſtreets with ſafety. In Saxony and oh 
places of Germany this ſtorm did a great deal of damage 
the houſes, woods, and gardens, pull'd up by the roots 
incredible number of trees, broke down old oaks and ot 
5 3 and men in the open fields could not ſtand on tie 
88. | | 
On the 1th of March, at 6h 45' in the evening abt 
the N. N. W. there appeared a black arch, lined with a bra 
White faſcia ; whoſe light was brighter towards the we 
than towards the caſt, but without ſuch ſhining pyramids 
waves, as uſually accompany aurore boreales : There 
therefore, ſome aurore boreales, that only ſhew a white tt 
under the north, but without any motion of the light. 
On the 29th of March there appeared a remarkable aur! 
borealis, which M. Weidler firſt obſerv'd at 9 o'clock. 
moon was inclining to the weſt, and only ſhone throught 
clouds ; almoſt the whole heavens were overcaſt ; and 
after the clouds divided, there was a ſhining tract about! 
north point, from which at times ſhot ſhining pyram! 
an infallible fign of an aurora borealis : He likewile * 
: 5 ; : | 4 behl 


ine 
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ad the clouds a ſhining tract of the aurora become an 
The ſhining pyramids might be ſeen till 11 o'clock 3 


common fight to obſerve an aurora borealts when the 
cloudy, and a wind blows , whereas at other times it 
nooly appears only when the «ky is ſerene and calm. 
u the gth of Augaſt as M. Weidler was to obſerve Sa- 
at 11 o'clock, ſome thin clouds that hung about the 
V. E. and N. b. E. ſeemed to be on fire all of a ſudden. 
alter emitting a few radiations towards the vertex, the 
ning ceaſed, and little clogds were driven by a gentle 
d towards the eaſt. | . : | 
om theſe and other obſervations it plainly appears, how 
able a phenomenon the light of the aurora borealis is. 


On- 
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Explanation of the Tabjes. 


The firſt column contains the month; the ſecond, the day of 
the month; the third, the hour of the day, beginning at fix i 
the morning to twelve at noon, and nine at night; the founh 
column contains obſervations of the thermometer; the fifth, the 

eight of the mercury in the barometer, where the firſt number 
is the height in inches, the ſecond and third numbers mark the 


tenths and hundredth parts of an inch; the fixth column is thy 


Jatitude the ſhip is in by account, every day at noan ; the ſeventh 
column is the longitude the ſhip is in every day at noon, by ac 
count, from the meridian of London, except where otherwiſe 
expreſſed; the eighth column is the variation of the needle; 
and the next four columns are the Jatitudes obſerved at noon by 
four ſeveral new inſtruments ; the firſt is Mr. Smirhs priſmatic 
quadrant 5 the ſecond, Mr. Hadley's ; the third by Mr. 0% 
Elton; and the fourth by Mr. Caleb Smith and Mr, Willian 
why the next column is the wiad for the moſt part of the: 
ours. . 

The thermometer Capt. Middleton made uſe of in the voyage 
was made by Mr. 7%n Patrick, as alſo the barometer: In hi 
thermometer Mr. Patrick places o at the top, ſyppoſing it to 
be the heat under the line; and ſo the figures increaſe down; 
wards with the increaſe of cold : Temperate is placed at 2. 

Mr. Smith's priſmatic quadrant Capt. Middleton finds to be 
of very great uſe at ſea, particularly for the ſtars, as he expe 
rienced ſeveral times in bis voyage to Hudſon's-Bay, in the 


* 


worſt of weather, when one can but ſee the horizon: And hi 


other is of great uſe, in tolerable ſmooth water, in foggy ad 
hazy weather, when there is no horizon to be ſeen, yet hai 


the benefit of the ſun, 


An experiment to ſpew that ſome damps in mines may be oli 
 fioned only by the burning of candles under ground, withul 
the addition of any noxious vapour, even when the botton 
be pit has a communication with the external air, unt 
tbe external air be forcibly driven in at the ſaid communii1 
tion or pipe; by Dr. Deſaguliers. Phil. Tranſ. Ne. 44 
TTT 
Exp. 1 hen a cylindric glaſs receiver, open at both end 


whoſe lower end is plunged in water, and uppe 


end covered with a plate with a hole of near an inch bore, | 


cat 
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ade of fix in the pound will not burn quite the time of one 
inute before it goes out. ; FEE 

e Exp. 2. A candle will burn almoſt as long when the re- 
X in per 18 quite covered. | 1 | | 

Exp. 3. The receiver having the hole of the plate open, 
ted a pipe at bottom, communicating with the external air 
ill burn but a little longer than in the firſt experiment ; and 
the you blow in at the pipe with your mouth, it will go out ra- 
the ber ſooner. i 7 l | | 
nt WW Exp. 4 Blow in at the pipe with bellows, and the candle 
ac il burn as long as you will. 5 


4 themical experiment ( ſerving to illuſtrate the phenomenon 
of the inflammable air, ſhewn to the Royal Society by Sir 
James Lowther) by Mr. John Maud. Phil. Tranſ. N. 442. 
p. 282. ; | | 


IR /ames Lowther having made an experiment on ſome 
air which he collected out of a coal mine, and brought in 
bladders cloſe tied by fea to town: Vid. Phil. Tranſ. Ne. 429. 

9.109, The effect of which was, that the air, being preſſed 
out of the bladder thro? the ſmall orifice of a tobacco-pipe, would 
catch fire from a lighted candle, and burn like an inflammable 

ſpirit, till it was all conſumed. 1. - 
Upon confidering that this was only owing to a great quan- 
tity of ſulphurous fumes floating in that air, Mr. Maud was in- 
duced to make an eſſay, by an artificial mixture, to produce 
the like effect. It is well known to every one converſant in che- 
mical matters, that moſt metals emit great quantities of ſulphu- 
mus fumes, during the efferveſcence they undergo in their folu- 
tions in their re ſpective neuſtrua: Iron, whilſt diſſolving in oil 
of ritriol, emits a great quantity of theſe fumes, which are very 
inlammable, and not eafily to be condenſed. Theſe fumes 
Mr. Maud collected into a bladder with the defired ſucceſs, and 
baring produced before the Royal Rociery two bladders of this 
ſactitious air, at the ſame time that Sir James Loꝛut her made 
tal of his, they both exhibited the ſame phænomena. A more 
particular account of the preparation. made uſe of. is as follows. 
Mr. Maud took two drachms of oil of vitriol, and mixed it 
with eight drachms of common water, which he put into a glaſs 
wth a flat bottom, about ten inches wide, ns three inches 
deep, with a long neck; to this he added two drachms of iron 
flngs : There inſtantly aroſe a great heat, with a violent ebul- 
lion, and the iron was wrought upon very faſt, with a _—_ 
N — | exna- 
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exhalation of fumes. To the end of the neck of the olafs h. 
Juted'a bladder void of air, the neck of the bladder being falten 

ed to a tobacco-pipe ; the fumes arifing from the diſſolving me 
tal ſoon puffed up the bladder to its full extent, and after thy 
another bladder in the ſame manner; and thus you may pet a 
many bladders full as you can, whilſt the efferveſcence laſh 
Too of theſe bladders were tried before the Sociery, and exhi. 

' bited a flame very like that of Sir Zames Lowrher's in the 
ſmell, tho fomewhat different in the colour of the flame. Aﬀer 

Mr. Maud had preſſed part of the ait out of the bladder, þ 
drawing back the hand, the flame was ſucked into the bladder 
and all at once ſet on fire what inflammable air remained; ic 
went off like a gun, with a gteat exploſion. 

What is worthy of notice in this experiment is, that all the 
air, which filled the bladders, was generated de novo, 28 it 
were, out of the mixture, or elſe recovered from the body of the 
metal in an unelaſtic ſtate. e 

This experiment will eaſily explain a very probable cauſe of 
earthquakes, vulcano's, and all fiery eruptions from the (earth; 
For, nothing more is requiſite than iron, a vitriolic acid and 
water: Now iron is generally found accompanied with ſulphur; 
and common ſulphur may be analyſed into an inflammable oil, 
and an acid liquor like oil of vitriol. This acid, therefore, in 
the bowels of the earth, by being diluted with a little water, 
ſarrounds the iron, and works upon it in the ſame manner az 
deſcribed above; an efferveſcence and inteſtine heat ariſes; the 
air, which comes from the mixture, is rarified, and becones 
very elaſtic; its impetus, by how much the more compreſſed 
by the incumbent weight of earth, is increaſed: even to an unli 
mited degree; and at Jength like gunpowder will remove all 
obſtagles, and exhibit to the ſpectators above ground the terrible 


hænomena of earthquakes and eruptions. Sometimes theſc 


inflammable fumes, if very much heated, will, as ſoon as the) 
come to the open air, catch fire; and ſo produce thoſe fiery 
eruptions, of which there are ſo many inſtances in the world. | 


An account of the ſtorm, Jan. 8. 1734-5; by Mr. Forth. Phil 
— Tranſ. N'. 442. p. 285. 

T Darlington, 14 miles ſouth from Durham, Lat. 54' 
173 46%, the evening before the Sth of January, 1734-5, M. 
Forth's barometer ſtood at 29 inches, but had been gradual) 


falling for two days, The wind was then ſouth-weſt, 4 


| 00 Ui 
reed, 
What | 


=o 
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ie cond degree of ſtrength; and increaſed towards midnight a 
-oree more. Moſt of the day there was ſnow or ſleer. 
The 8th in the morning he found his glaſs fallen to 28 inches, 
g parts, and at four o'clock p. m. down to 2$ inches, 5 parts 3; 
id by 10 in the evening riſen again to 28 inches, 45 parts. 
Al this while the wind was in the north-eaſt, with only a mo- 
Lrate gale, tho" attended all day with ſnow, which at night 
2 inches and 7 deep; and about eight o'clock it began to 
xe, As the wind in the ſouthern parts was all that while in, 
je oppoſite quarter, Mr. Forth would have expected an accu- 
palation of the air, and as a conſequence thereof, the riſing of 
e barometer at the time of its fall ing the loweſt, Had the 
form happened the night before, when in the northern parts the 
nd was in the ſame direction, and had afterwards fallen, he 
ould then have imputed the fall to the quick return of the 
urent of air. „ 3 
la the December of the preceding year Mr. Forth finds by 
us regiſter that there fell through his tunnel, whole area is juſt 
joo inches, 1 3 Ib. 85parts; yet their almoſt conſtant in:ermitting 
ults kept it from going off in any confiderable quantity at a 


me, 
15 | Inches. 
Greateſt height of the barometer, 30 10 
Leaſt ditto, | 29 13 


if the bones of animals changed to a red colour by alimant- 
my; &y Mr. John Belchier. Phil. Tranſ. N“. 442. p. 287. 


HAT the circulation of the blood is carried on through the 
bones, is evident from tevera] phænomena obſervable in ſur- 
fry: But that it is univerſally and intimate ly diſtributed thro”. 
molt ſolid and compact ſubſtance of the bones (tho? hitherto 
lubted by ſome) will appear undeniably from the inſtances here 
Ioduced ; wh are the bones af ſeveral hogs, of a different 
red, changed ta a deep red colour, merely by aliment. And 
bat makes this ſtill more ſurpriſing is, that neither the fle ſhy 
{cartilaginous parts ſuffer the leaſt alteration in colour or 

Their diet was bran, after boiling it in a copper with print- 

i callicoes, in order to clean them from a dirty red colour 

Kkalioned by an infuſion of madder root, made uſe of to 

k the colours printed on the cloth: Some of theſe. colours 

* made with preparations from iron, others with, a mixture 

um alum and ſugar of lead. The parts printed with thu, 2 
; e pre - 


the liquids, in which he made experiments. 


j 
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preparation of iron produce black and purple; thoſe pf: 
AX the mixture of alum, red of en degrees, = 
ing to the ſtrength of the mixture. The bran after abſorhin, 0"! 
the red colour diſcharged from the cloth was mix'd with the 
1 food of the hogs, and produced this effect on ther 
nes. 5 ä | 
Upon examining theſe bones, he obſerv'd in general th 
ſolid parts to be moſt tinged, and the teeth in particylyr 
except the enamell'd part, which is of a different ſubſtance: 
And upon ſawing them through, he found the internal part 
equally tinged, except at the ends of the bones, where the 
ſubſtance was more ſpongy: And in order to diſcharge the 
colour, hegmacerated them in water for many weeks toge· 
ther; boilfa them often, and ſteep'd them in ſpirits, but all 
prov'd ineffectual: nor was the leaſt tincture given to any, 


An Obſervation of white Liquor like Milk, that afpeared 
inſtead of Serum, ſeparated from the Blood, after it hull: 
ſtood for ſome time; by. Dr. Alexander Stuart, Phil, 
Tranſ. Ne 442. p. 289. 7 | 


NE John Wicks, carver, in -Bromley-ſtreet, London... 
about 40 years of age, was ill about three weeks b 
the loſs of appetite, and by indigeſtion; and at laſt a pal 
and diſtention of his ſtomach, with a low degree of an infla 


matory fever; his tongue was dry, rough, and of à ruſt i 
brown colour in the middle, with a white ſoft liſt on ea 

| fide ; his urine very high coloured, with a large quantity oi" 
-& r: wh pink-colour'd — 5 his ſtools very yellow, and 0 | 
ooſe. Y 


After taking away eight ounces of blood, inſtead of ferun 
there appeared nothing above the coagulum, but a white Ii 0 
quor like milk, which was pour'd off to the quantity of foul © 
ounces, or thereabouts. At firſt there was no ſmell percept! 
ble, but in fix days it began to have the ſmell of rotten egg 
For three weeks longer it ſtood in a room, where there was 
fire for ſome hours of the day, and in that time it neithc 
alter'd its confiltence nor ſmell. 

The patient had eat very little for a week before the U 
Hirſt ſaw him, and only a little of a calf's foot ſtew'd ti 
might be fore for ſupper, and no breakfaſt that day. He v 
addicted to drinking of ſtrong pale-malt liquor every d 
the was in health, | . 
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if this be chyle, it is a ſubſtance very different from milk, 
ich is apt to turn ſour and thick by keeping, and never 
ontracts the putrid ſmell of rotten eggs, as this did. Whe⸗ 
r it be not chyle turn 'd putrid and near to purulency, bj 
long circulation in the blood · veſſels, but not converted into 
oo, through ſome defect in the ſanguification, is a que- 
on the Dr. doubts cannot be decided without more obſerya- 
ons and experience. ae bnodss EE 
The coagulum of the blood was cover'd with a fizy pellicle, 
hour the thickneſs of a ſhilling : The red part was of a 
rumous, tender, incoherent conſfiſtence. | | 

Tho' the patient was much better in 4 week's time, the 
r. order'd five ounces of blood to be taken away, to ſee 
tat change had. happen'd ; and he found rhe coagulum 
nerd with a ſizy pellicle to the thickneſs of half a crown, 
ered part of a due conſiſtence, the ſerum clear and with- 
vr any chylesr : 5 5 

The urine became clear, and he recover'd in about two 
ecks after the Dr. had firſt ſeen him. 


Ir account of what wwas obſerv'd upon opening the body of 4 
„ion «cho had taken internally ſeveral ounces of crade 

mercury; and of a plumb-ſtone, lodged in the coats of the 
un; by Dr. Madden, Phil. Tranſ. N* 442. p. 291. 


PHE internal uſe of crude mercury is of late become ſo 
frequent, that Dr. Madden believes it might hereafter 
duce tome great benefit to mankind, if a careful collection 
ee made of all the extraordinary caſes, relating to the 
d or bad effects of this practice. e 
h the following caſe there are circumſtances which 
te not owing to the internal uſe of mercury; yet there are. 
ny others which were undoubtedly occafioned by it. 
lt, Madden, with Dr. Robinſon, and Mr. Nichols, ſurgeon- 
alas preſent at opening the body of a gentleman of 
tat Dublin, who for 2099; years found great difficulty 
"og ro ſtool. This diſorder increaſed upon him towards 
latter end of his life, and he was fiezed with a violent 
ſemper, of which Dr. Madden could give no deſcription, 
ing never attended him. ” . | 


n order to procure a paſſage downward, (which the Dr. 
wes was a principal complaint) the patient took, by the 
cect a phyſician, ſeveral ounces of crude mercury, at 
rent times, without any relief, and at length he died. 


7 


lu, X. 6 E e Upon 


| * opening the abdomen, which was very much diſten 
ed, t 


ner coat was found very much inflam'd from one « 


with them was generally found a black gritty powder, w 


ged towards the left kidney, adher'd about the ſpace of th 


to grow ſcirrhous, about the ſpace of fix inches, and 


ere burſt forth a great quantity of wind, tho' the g 
and ſtomach were not wounded. .. „ en adn $2 4 
The ſtomach was empty; and upon opening it the i 


to the other. In ſeveral places of the ſmall guts were d 
ſerv'd ſome ſcatter'd grains of crude mercury, and ala 


like Æthiops, mineral which, without doubt, was the me 
cury chang d into that confiſftence. 5 
The colon was diſtended at its origin, to twice the thic 
neſs of an ordinary man's arm about the ſhoulder. I. 
extraordinary thickneſs extended itſelf about the lengh 
10 or 12 inches; from hence it gradually decreas'd; 1 
where it was attached to the ſtomach, it had not above] 
that ſize. | | 
It was much inflam'd at its origin, and contain'd at leaft 
quarts of liquid excrement, in which was obſerved-cr 
—_—y and likewiſe ſome of the black powder mentiot 
above. 
The colon, where it parted from the ſtomach, and di 
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inches to the omentum ; and upon ſeparating it, there \ 
found an abſceſs and inflammation, which had communic 
itſelf to thoſe parts of the ileum, that were contiguous to 
colon. | one 

In this place the colon had a perforation about à of an! 
in . diameters, and four ſmaller perforations, about the 
of a gooſequill, thro' which ſome excrement had paſſed 
the abdomen. „5 | 

The coats of the colon, as it approached the refum, be 


capacity became gradually ſmaller. 

The valves of the colon about this place were of a red 
colour, and more ſcirrhous than the other parts of the 
teſtine. The coats of the colon, where it was continuc 
the rectum, were at leaſt 4 an inch thick, and its capaclt) 
above 4 of the natural ſize. : 

Upon cutting the gut horizontally hereabouts, there w3 
ceivd a body which ſtopped the paſſage, and ſeemed ti 
touch almoſt of a cartilaginous conſiſtence. Having open 
gut lengthwiſe, it was found to be no other than 2 of tit 


<< am.e+- 
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/ conniventes coli, grown ſcirrhous, and protruded down- 
ads into the rectum. 55 = | 
There was alſo found a ſmall plumb-ſtone in this place, quite 
wied in the tunica villoſa, making itſelf a bed ee e 
das of the rectum: It had likewiſe formed a ſmall abſceſs, 
hich diſcharged itſelf into the cavity of the pelvis, but had 
\ communication with the cavity of the rectum. 


| lar Eclipſe obſerved at Rome May 3, 1734. N. 8. +he 
en de Revillas, and AM. Celſius. Phil. Tranſl. bee 
. 294. Tranſlated from the Latin. 


HE Abbe de Rivillas and M. Celſius obſerv'd this ſolar 

eclipſe at Rome in the palace of Cardinal De. via; they 
ok all poſſible care to determine the true time, both from the 
pole of the ſolar ſpecies to the meridian line, and from equal 
tudes of the ſun, taken ſeveral times the ſame, day, and on the 
ij preceeding the eclipſe, They moreover obſerv d the Ws 
with 2 very good e about 6 Roman palms in length: 
ir, the too great altitude of the ſun, being almoſt in the me- 
dan, and ſome other inconveniencies hinder'd their makin 
{ of longer ones: With the one, which tranſmitted the ſolar 
mage directly to the eye, armed with a ſmoak'd glaſs, they 
yy obſerved the beginning and end of the eclipſe ; and 
ih the other, which exhibited, as uſual, the ſolar ſpecies, the 
ttermediate phaſes. The clouds had like to have cut off all 
pes of being able to make ſuch obſervations; as at ſun riſe 
key tinged the ſouthern parts of the horizon, and afterwards 
Imoſt the whole heavens. But as thinner clouds ſucceeded 
kicker ones, tho' they deprived them of the firſt contact of the 
ants, and exhibited the firſt phaſes ſomewhat uncertain, and 
ke ſpecies, about the end of the eclipſe, indented, as it were; 
It they allowed accurate ly to determine the reſt. of the abs 
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krations, 


Obſer- True time quantity of LEE 
vations Pp. m obſcuration | 


| Sreateſt obſcurat ion happen'd about 23 h. 5 min. 


Upon the ſtandard bar is laid the bar of metal, E, on which 


round a ſmall cylinder, to which the index in the braſs circle D 


zs faſten' d; the other end of this chain is hook'd to 2 ſtrong EE 
ſpring, markt G, which ſpring bears againſt one end of the me 


tal E. H repreſents a lever exactly of the ſame form and OR 
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27 OF. a cloud to have p 
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3 16 2----- Or a little * 8 ; and th : 
_ greateſt obſcuration was — 


Ern 


1 

28 16 1 1 thought to be at hand. 
9 . | 
10 52 10 The end. 


From the gth and gth obſervations we may gather that the 
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The Deſcription and Manner of uſing an Inſtrument for nes. 
ſuring the Degrees of the expanſion of Metals by Heat ; by 
Ar. John Ellicott, Phil. Tranſ. N“ 443. p. 297. | 


AA (Fig 1. Plate VIII.) repreſents a flat plate of braſs, 
A. which, for farther ſtrength, is ſcrew'd down to à thick 
iece of mahogany : Upon this plate are ſcrew'd 3 pieces of 
raſs, two of which, markt BB, ſerve as ſupports for-the flat 
iron bar C; and which, on account of its uſe, Mr. Ellicott 
calls the ſtandard bar. The upper part of the zd piece of 
brafs is a circle about 3 inches diameter, divided into 360 
equal parts or degrees: Within this circle is a moveable plate, 
divided likewiſe into 360 parts, and a ſmall ſteel index: The 
braſs circle in the Fig. is marked D and the moveable plate d. 


the experiment is to be made. P repreſents a lever 2 inches and 
Z in length, faſten'd to an axis, which turns in 2 pieces of brals 
ſcrew'd to one of the ſupports, markt B: To the end of this 
lever 1s faſten'd a chain, or filk line, which, after being wound 


is faſten'd, paſſes over a pulley, and has a weight hung to the 
end of it: Upon the axis, to which the lever is fixt, is 4 pul- 
ley, 3 of an inch in diameter, to which a piece of watch chain 
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menſions with 


the former; but the chain faſten d to the puff, 
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its axis is hook d to the ſtandard bar. N. 2. The chain 


the former pulley being faſten'd to a ſpring, and not directlj 
3 metal E is 5 1 the more _ Takin the 5 
he line faſten d to the end of this lever, after being wound 
bund a cylinder, to which the moveable plate is fixt, paſſes 
der a ſmall pulley, and has a weight hung to the end of it; or 
uber the ſame line paſſing under a pulley, to which the weight 
; hung, has its other end faſten'd to the lever F: Thus one © 
eight ſerves for both levers, as in the Fig. | 

From this deſcription it is plain, that whenever the bar E is 
engthen'd, it gives liberty to the weight to draw the lever F 
pwards by its action on the ſpring G; and the index will at 
e lame time, by means of the filk line, be carried forwards in 
he circle; and as the bar ſhortens, it will return back again; 
he fame motion will be communicated to the ſtandard bar. 

Lengthening the bar the fo of an inch will carry the index 
nce round the braſs circle, which is divided into 360 degrees; 
[, therefore, the metal lengthen the 5200ih part of an inch, 
he index will move x degree. 
To make an experiment with this inſtrument, lay a bar of 

ny kind of metal, as E, on the ſtandard-bar ; then heat the 
andard bar to any degree of heat with a lamp, and mark the 
ſegrer of its expanſion as markt by the moveable plate: Ob- 
etve alſo the degree of expanſion of the metal E, by the heat 
mmunicated to it from the ſtandard bar, as markt on the 
ais circle by the index: Let the inſtrument ſtand till the 
phole is thoroughly cold; then removing the bar E, lay a bar 
any other metal in its place, and hear the ſtandard- bar to the 


lates marking the ſame degree of expanſi.n : Then the index 
ill ſhew the degree of expanſion of the ſecond metal, as it did 
the firſt ; and by this means the degrees of expanſion of 
_ metals by the lame degree of heat may be exactly 
Imated, | | 


1 farther Account of the Bones of Animals being mad: 
red by aliment only ; by Mr. Jobn Belchier. Phil. Tranſ. 
N. 443. p. 299- 8 | 

N the account, Phil. Tranſ. Ne 442. p. 286, which Mr. 
Belchier gave of the red bones of the hogs, he mentioned, 
bat the colour was occaſion'd by mixing with their common 
0d, bran made uſe of to clean printed callicoes ; the colours 
waich were made, ſame from preparations of iron, as the 


| blacks 


ame degree of heat as before, which is ſeen by the moveable © 
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An Account of Experiments made June 1, 1734. before ſeveral 
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blacks and purples; others, from preparations of alum ant 
Sachar. Saturn, which 3 the red colours; and that mad. 
der root was made uſe of to fix theſe colours on the cloth, 7, 
which of theſe preparations the colours was owing, he could 
not then determine. Some were of opinion, that it was entitel 


owing to the preparations of iron; others, that it was the whale 


blended together: And in order to clear up this point, Mr, 3.8 | 
chier determined to make ſome experiments. The firſt he 
made was upon a cock, by mixing ſome of the madder-rom b 
with fig-duft, on which they feed. — The cock dying within 
16 days after his firſt feeding on the madder, he diſſected bin Wi ' 
and examining the bones, to his great ſurpriſe, he found them 
all over of a red colour: So that from this experiment it ap- k 
pears, that the madder alone cauſes this alteration, 
| 
Of the Viper-catchers, and their remedy for the Bite of «MY 


Viper; by Dr. Burton, Phil. Tranſ. N“ 443. p. 312. 


| WJ! L LIAM Oliver and his wife call'd upon Dr. Burt 
| with their vipers, and either of them offer'd to be bit by 
any viper, and to ſuffer their arm to ſwell for ſome time; and] 
then by the external application of a common cheap remedy, in 
a few hours to remove all the ſymptoms. Accordingly the ex. 
periment was made in the town-hall at Windſor, before Dr, 
Derham, Dr. Waterland, and before the phy ficians, apotheca- 
ries and ſurgeons of the town and ſeveral other Gentlemen in 
the neighbourhood. The man was bit in the upper joint of the 
thumb, and higher up on the ſame arm, by 2 different freſh 
vipers : His thumb, hand and arm ſoon after ſwell'd much, and 
all the uſual ſymptoms of a viper bite enſued ; he applied the 
remedy (ſallad oil) with the promis'd ſucceſs. | 


EET ny” IE TOTS Hoe on ones . ¼ , ] ] 


Members of the Royal Society and others, on a Man, aba 
ſuffer d himſelf to be bit by a Viper, or common Adder; 
and on other Animals likewiſ2 bitten by the ſame and other 
Vipers: With ſome Remarks on the Cure of the Bite of 6 
mad Dog; by Dr. Mortimer, Phil. Tranſ. N“ 443. p. 313. 


W 7 LLIAM Oliver and his wife, from Bath, who follow 
the buſineſs of catching and ſelling vipers, offer'd them: 
ſelves to be bit by any viper that ſhould be procur'd, truſting 
to the virtue of a remedy they had ligbted on by chance in ti) 
ing variety of things, when the woman was once accidentally 


bnten, and the ufual known medicines, even the oil of * 
| 2 
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bad no effect in aſſwaging her pain, eſpecially that of her 
reaſt on the ſame fide with the bad in which ſhe had recei vd 


7.0 te wound. This remedy which is only common oil of olives, 
could ind from its uſe with fallad, commonly known by the name 
tic ad- ib, recommends itſelf not only from its efficacy; but 
00 likewiſe on account of its being readily come at, when accidents 
+ 15 the rſt of June, 17 34, in the preſence of a great num- 
roh ber of perſons, the {aid William Oliver was bit by an old black 
inn riper, or adder, brought by one of the company, upon the 
bim vriſt and joint of the thumb of the right hand; ſo that drops 
then l blood came from the wounds. He ſaid that he immediately 


ft a violent pain and ſhooting from the wounds, both to the 
top of his thumb and up his arm, even before the viper was 
boſen'd from his hand: Soon after he felt a pain, like that of 
| burning, trickle up his arm; in a few minutes his eyes began 
to look red and fiery, and to water much: In leſs than + an 
hour he perceiv'd the venom ſeize his heart with a pricking 
pain, which was attended with faintneſs and ſhortneſs of breath; 
whereupon he fell into violent cold ſweats: In a few minutes 
after this, his belly began to ſwell, with great gripings and 
pains in his back, which were attended with violent vomitings 


Dr and purgings. He affirmed, that 2 the violence of theie 
11 hymptoms, his fight was gone twice for ſeveral minutes at a 
1 time; but that he could hear all the while. He ſaid, that in 


chene bis former experiment he had ne ver deferred making uſe of his 
el remedy longer than when he perceived the effects of the venom 
* teachipg bis heart; but this time, being willing to ſatisfy the 
the company thoroughly, and truſting to the ſpeedy effects of the 

el, which had never fail'd him, when uſed in time, he forbore 
to apply any thing, till he found himſelf exceeding ill, and 


ra quite giddy, 


rho About an hour and a quarter after he had been firſt bir, a 
er; chafing diſh of glowing charcoal was brought in, and his arm 
r (be cloaths being ſtript off of it) was held over it as near, as 


4 he could bear it, while his wife rubb'd in with her hand the 
1%. tallad-01] (which the Dr. had bought by the name of Lucca oil, 
ard kept in his pocket, leſt they ſhould privately add any 


* thing to it) turning his arm continually round, as if ſhe would 
ng have roaſted it over the coals: He ſaid that rhe pain foon 
oy abated, but the ſwelling did not diminiſh much ; moſt viclent 


vomitings and purgings ſoon enſued, and his pulſe became ſo 
5 low, and fo often interrupted, that it was thought proper by on 
mk ou Phy- 


— à—— 4 —— P — " 2 vid < _ 
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next morning, when he awaked and found himſelf very well; 
But in the afternoon, upon drinking fome rum and ſtrong 


Much pain and cold ſwears, which abated ſoon, upon bathirg 
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phy ficians preſent. to give him the following cordial drawphy 2 


at about + of an hour's interval between each. 
1. RR Af. Lact. Peon. comp. aa 3 iij Sp. Lavendulæ 51, , 
pro duobus hauſtibuus. | 1; 200 
2. R Confect. Raleigh. 3 is. Af. Theriacal. 54s. S. C. 0 
gut. x. mn. f. hauſtus. . e 
3. R. Confect. Raleigh. Theriac. Andromac h. aa 3k, 5 
C. C. gr. v. Ag. Theriacal. ij. pro duobus hauftibus. 
He ſaid he was not fenfible of any great relief from the 
cordials, but that a glaſs or two of oil olive, drank dow 
ſeemed to give him fome caſe. | 


4 


Continuing in this dangerous condition, he was put to bed 
as ſoon as one could be got ready for him, Where his arm 
was again bathed with his remedy over a pan of charcoll 
fet by the bed fide : But continuing to complain much of hy 
back and belly, the Dr. advis'd his wife to rub them likewite 


with fallad oil, heated in a ladle over the charcoal; which e 


did accordirigly : Whereupon he dechired he found imme e 


diate caſe, as tho' by ſome charm; and he had nor abog 
two or three reachings to vomit, and ſtools afterwards, but 
made water plentifully, which was not diſcolour'd: Then hi 
toons fell into a ſound freep, only was often interrupted by 
perſons coming to ſee and enquire after him ti]] near 1: 
o'clock, from which time he flept continually to five or (fix 


beer; ſo as to be almoit fuddled, the ſwelling returned wrh 


the arm as before, and upon wrapping it up in brown paper, 
ſoaked with oil. | ol. 
Immediately after the man, two pigeons were bit by the 
ſame viper, they ſoon fickened and ſeem'd giddy : Nothin 
being applied, the one died in about an hour's time, and the 
other half an hour after: The fleſh of both was turned qurt 
5% as if mortified ; the blood was coagulated and lock 
black. 35 | 
On the zd of Fine, the man's arm remain'd ſwell, 
look'd red, marbled with fpots of yellow, bur felt ſoft ; and 
he had the perfect uſe of it, and even of his fingers, no pan 
or ſtiffneſs remaining. He then cauſed a ſmall ſpaniel dog 
to be bit on the noſe by a freſh viper: Some oil was imme. 
diately applied hot, and rubbed well in, till all the bair of 
his noſe was thoroughly wet: The dog did got ſeem _ 
| uUn6Cealf 
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paſy ; his noſe only ſwell'd a little ; he eat ſoon after; his 
e was bathed once more that evening; he was found 
ery well next morning; but his noſe was bathed again, to 
ke fure of the cure: He continued perfectly well without 
ſymptoms enſuing, and was alive and well a year 


Another pidgeon was likewiſe bit under the wing at the 
me time with the dog, but by a freſh viper; the oil was im- 
cdiately applied hot, and rubbed well in, and the feathers 
# the wing were 1 wetted with it: The pidgeon 
id not ſeem at all diſorder d with the venom, but eat ſoon 
r, and was found well the next morning, without any 
narkable inflammation or ſwelling about the part. The 
it oil was rubbed in again for two or three days, twice a 
y, and the bird continued well, which ſhews the efficacy 
this remedy, fince fo ſmall an animal-receives_ the ſame 
wntity of venom by the bite as a larger one, and conſe- 
vently is more liable to die under it: The viper catchers 
id, that they had experienced their remedy to take 
fett on cows, horſes, and dogs, 10 hours after being bit: 
at that for themſelvess who are frequently bir in the fields, 
they catch the vipers, they always carry a phial of ſallad- 
| along with them, that as ſoon as they perceive them- 
res wounded, they without loſs of time bathe the part with 
; and if it be the heel, they wet the ftocking thoroughly 
thit; if the finger, which happens ofteneſt, they pour 

me of it into that finger of their glove, which they imme 
ately put on again, and thus never feel any farther incon- 
nience from the accident, not even ſo much as from the 
Ing of a common bee. It may, perhaps, be found of uſe 
the bite of rattle ſnakes, and other venomous creatures 
pecially if we conſider that in the fields a man ſeldom or 
wr receives more than one bite at a time, which doth not 
jet him with fo much venom, as was inſtill'd into the 
ns dlood, when in theſe voluntary experiments he ſuf- 
d himfelf to be bitten twice together, and had likewiſe 
en bitten three times, but about a week or 10 days before; 
ne remains of which venom, it is highly reaſonable to 


pine, might ſtill infect his blood at the time he repeated 


20 

dog experiments; ſo as to make a freſh quantity of the ye- 
me. n operate with greater violence upon his body, than if he 
of" been quite a freſh man, and never infected with the like 


on before ; Or at leaſt at {o great an interyal of time, that | 
Vor, X. 6 Et is 
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his blood might have been intirely free from all remain, « 
ſuch an acrid infection. From theſe experiments is it nat 
reaſonable to imagine, that the oil by itſelf may be as ec: 4 


PP 


—— — 


cious againſt the ſting of a ſcorpion, as if ſcorpions were in I 
fuſed in it ? 9 75 8 mt 
| And now a remedy againſt the bite of the viper ; An 
; ublickly known as the famous Dampier's powder againſt thelliſl 7: 
Fits of a mad dog, which was firſt publiſh'd by Sir Hi i 

Sloane in Phil. Tranſ. No 237, and afterwards by his propoſal - 
to the Royal College of phyſicians in London in 1720, into 

duced into the London Pharmacopera, under the name o 
E pulvis antilyſſus; the compoſition of which is lichen ciner 
ö zerreſtris, or aſh-colour'd ground liver-· wort and black pepper Ml. 
| the manner of giving it not only to men, but to dogs andcatle or 
[ is accurately ſet down in the above mentioned Zran/aftio Mii 
! So that now it is to be hoped, that certain cures are diſcover n 

for the only two ſorts of venomous bites of animals, to which 
the happy ſoil of Great-Britain expoſes its inhabitants. n. 
| The lichen cinereus terreſtris in a letter of Mr. Oden 
| burgh's, ſecretary of the Royal Society, dated July 6. 16): 
| is mentioned as being exceedingly efficacious in curing dog be 
| bitten by mad dogs. Vide Derham's Collection of Philo" 

| ſophical letters between Mr. Ray, and his correſpondents 

p. 110, printed at London in 1718, 8“. : 

Dr. Mortimer adds the following paſſage taken out of n. 
journal-book of the Royal Society, ſuppoſing it to be what” 

Mr. Oldenburgh hints at in his letter. bit 

* Nov. 16. 1671. Sir Robert Moray exhibited a cem 

* plant, (which Mr. Fray calls lichen terreſtris cinereus) (ai ſhy 

by him to be good to cure dogs bitten by mad dogs: Hill 

Royal Highneſs having caus'd it to be given to a wholt Di 


* kennel of dogs bitten by a mad one, which were all cure 
© Except one of them, to whom none of it was given. 
The ſpecimen was kept in the repoſitory. | 
The fame virtue is likewiſe aſcribed to this plant in tl 
zd part of Moriſon's Plantar. Hiſtor. Oxon. publiſhed # 
q Oxford Ann. 1699, in folio, p- 632, where the author {pea 
| ing of the lichen terreſtris cinereus, Raii Hiſt. & Huch 
| ſays, adverſus morſum canis rabid egregium eft medicamet 
FUN. | RE 
Dampier and the College of Phyſicians, in their pulvis 4 
| rilyſſus, preſcribe equal quantities of the lichen and peppet 
: But Dr. Mead, in a ſingle quarto leaf publiſhed by him, . 
b ; | 5 ER 17; 
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1135, bath alter'd the proportions of the compoſition, pre- 
cribing double the quantity of lichen to that of the pepper. 
This difference in the proportions muſt be left to the judg- 
nent of practitioners : But upon the authority of another 
minute in the Soctety's Journal-book, it may not be impro- 
yer 2 an addition to the above mention'd Dampier's 
yder. . | | 
x March 7. 1671-2, Sir Robert Moray mentioned, that a 
« ghole kenne] of dogs, belonging to his Royal Highneſs, 
e oF vere bitten by a mad dog, and had been lately cured by a 
ren certain herb, call'd Hñtellaria, or ſtar of the earth.” = 
This plant is the chnis viſcoſa, flore muſcoſo Caſp. Baubin. 
or paniſo catch. y. Vide Phil. Tranſ. N* 189, where is a 
ion WW wcceipt to cure mad dogs, Sc. wherein this plant is a princi- 
er pl ingredient; which receipt, communicated by Sir Robert 
nich Gur don, was there publiſhed by his Majeſty's ſpecial Com- 
mand, Ann. 16879, 4 EE . 
4e Mherefore ſuppoſe the compoſition were to be thus. 
671 Take aſh-colour'd ground liver-wort, black pepper, and 
the herb Spaniſb catch. Hy, all finely powder'd, of each 
hiloWM'ivo drachms for four doſes, to be taken as Dampier pre- 
ents (cribes in PHil. Tranſ. N® 237. IP SY „ 
Dr. Mortimer only adds a propoſal of his own, which he 
made in his The/. Draugur. de ingreſſu humorum in corpus 
wha" nanum, Lugd. Bat. 1924. namely, that the uſe of the hot 
buth for perſons bit by a mad dog, or hot fomentations, might 
ri de of greater ſervice than cold applications: For, a cold bath 
ſhuts the pores, as a warm one opens them; therefore, the 
ood being allowed to be greatly inflam'd in this caſe; and 
Dampier's powder being a very hot medicine, it is reaſon - 
ure de to think, that when a patient takes it, the ſerring him 
ly to the chin in hot water for ſome hours, would help 
| the operation of the powders, by diluting the blood, and 
n th relaxing the pores. : | | 


of an inguinal Rupture, with a Pin in the Appendix 
cl incruſtated with ſtone ; aud ſome Obſeruations on 
Wounds in the Guts; by Mr. Claudius Amyand. Phil. 
Tranf, Ne 443. p- 329. | | | 
's ANG. 8. 1735. A Boy, 11 years of age, was admitted into 
St. George's Hoſpital, near Hyde-Park- 
m, de, for the cure of a hernia ſcrotalis, which he had 
1 bis Infancy, and a fiftuls between the ſcrotum and thigh 

2 te- 


ture was ſmall, and not troubleſome, and part of it could 


-omentum with the hernial bag, and theſe with the ſpermaii 
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terminating into it, which, for a month before, had dic. 
charg'd a great quantity of an unkindly matter: The ru 


be replaced; but as it appear'd that the ſinuous ulcer 
ſprung from that part that could not; fo it was evident 
that the cure of the f/?ula depended upon the cure of the 
hernia, which latter could be obtain'd by no other opera- 
tion than that for the bybonocele, which was -accordingly 
performed the 6th of December following. | | 

This operation prov'd the moſt complicated and perplex- 
ivg Mr. Amyand ever met with, ſeveral unlook'd for odditie 
and events concurring to make it as intricate, as it proy'd 
laborious and difficult. „ a 1 

This tumour, principally compos'd of the omentum, wu 
about the bigneſs of a ſmall pippin: In it was found the ap- 
pendix cœci, perforarated by a pin, incruſtated with ſtong 
towards the head, the point of which having perforated tha 
gut, gave way to a diſcharge of fæces through the fiſtuloy 
opening therein, as the portion of the pin, obturating t 
aperture in it, ſhifted its ſituation. The abſceſs, formed ii 
the hernial bag occaſionally, and the ſuppuration for the tut 
months before from this place externally, had knit and con 
founded, and embodied together, as it were, the gut and 


veſſels, and the teſticle ; ſo that it was as difficult to diſtin 
guiſh them from each other, as it was to ſeparate ther 
without wounding them; this pin, whoſe point was fix'd | 
the omentum, continually ſhifting its ſituation, and occaſior 
ing a diſcharge of feces. The pin frequently lying in ti 
way of the knife, and ſtarting out of the wounded gu 
as a ſhot out of a gun, the inundation of fæces upon th 
occaſion, from a gut we could not well diſtinguiſh, were! 
many difficulties in the way. But the greateſt ſtill wat 
what to do with the gut, which all this while was unknown 
and which we could not come to the knowledge of, till t 
operation was over: For, this appendix cœci, which was 
only gut found in the rupture, was fo contracted, carnou 
duplicated, and changed in its figure and ſubſtance, that 
was impoſſible to determine what kind of gut it was; 


to find out that it was only this appendix elongated, and K 
diſguiſe. = 3 | #: gd 4 


Not 
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Kone of theſe difficulties were apprehended, when we under- 
the operation, in which we proceeded as uſual: The 
um lying uppermoſt in the hernial bag was ſeparated from 
6 parts it was connected with, and particularly the gut it was 
odied with, and afterwards cut off cloſe to the abdominal 

(les, without any previous ligature, the veſſels in it being 
ll, and the ſubſtance of it more like a ſweat-bread than a 


145 of time was ſpent in this diſſection: We were ſtreight- 
d for room, and greatly diſturbed by the diſcharge of the 
5 coming out of the gut, upon every motion the pin, lodged 
erin, and the omnentum, ſuffered, upon the ſeparation of theſe 
um each other. The gut forming a double tube, like a dou- 
he pinted fiphon, continuing in the curve, as it paſſed over 
he teſticle and ſpermatics, was ſeparated one part from the 
her and from the adjacent parts, as far as the aperture in the 
ominal muſcles, where the unperforated part of it was ſepa- 
ated therefrom, and thence ſtretched out and unfolded ; which 
ought to view the aperture made in it by the pin, bitherto 
ancealed, thro? which that part of it, which was incruſtated, 
ud juſt made its way out upon an occaſional preſſure, as a cork 
ut of a bottle. It was the N of the phyſicians and ſur- 
ons preſent, to amputate this gut: To which end a circular 
lgature was made about the found part of it, two inches above 
the aperture; and this being cut off an inch below the ligature, 
ms replaced in the abdomen, in ſuch a manner that an artifi- 
cal anus might be made there, if. the patient's caſe ſhould re- 
quire it, Afterwards ſo much of the hernial bag as had been 
detached from the ſkin, and ſpermatics, Sc. was cut off, which, 
they appeared in a found ſtate, were preſerved in their ſite. 
The fiſtulous opening adjoining to the thigh, and anſwering to 
tie aperture in the gut, was opened; ſome angles of {kin in the 
ay were removed; the aperture in the muſcles, which had 
ken enlarged by inciſion, was ſtopped up with a tent; and the 
rſt of the dreſſings, and the ſituation of the patient, ordered in 
lich a manner, as to remove from the wound all ſuch preſſure 
ſom within, as might diſturb the cure. . my 
This was a continued diſſection, attended with danger to 
ts not well diſtinguiſhed ; it laſted near half an hour, and 
ln? patient bore it very courageouſly, During the operation 
le patient vomited plentifully, and had ſeveral ſtools, but was 
han compoſed by half an ounce of diacodium, and emollient 


Nabrocations and fomentations, frequently applied warm on the 


belly: 


rupture, is a fingular caſe in practice; this was full of fett 


head downwards, and an 1ncreaſe of it as he ſtood erect, wher 


1 
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belly : He was blooded, and an emollient carminative oily q 
ſter was ordered to be applied in the evening; but as he u 
eaſy, and the belly not tenſe, that was omitted. He was cy 
fined to a very ſpare diet, and his body kept open. by chi 
injected every ſecond day, when ſtools were wanted, to prev 
ſtraining. When drefled upon the fourth day after the ope 
tion, every thing appeared well, and we had good reaſon 
hope for a cure, eſpecially as the diſcharge by the anus was 5: 
tural. The tent put ivto the abdominal aperture was not te 
moved till the eighth. On the tenth the ligature round | 
appendix cœci, where it had been amputated, dropped off 2 
no faces followed it; and as it was then plain they had tak 
the natural courſe, from that time the wound was treated lik 
an ordinary one, only it was obſerved to keep a ſtrong and ci 
ſtant preſſure over the abdominal aperture, as well to ſe 
againſt the intrufion of the viſcera into the wound, as by 
ſtrong incarnation and cicatrice, to ſecure the patient effectual 
againſt a rupture. During the time of the cure he was confine 
to his bed, always kept to ſpare- diet, and ordered never t 
go to ſtool but in a bed pan: By theſe means the wound wa 
compleatly healed up in leſs than a month, and the patient foo 
after diſcharged out of the Hoſpital with a truſs, which he w; 
ordered to wear ſome time, in order to confirm the cure. 


That the appendix ccci ſhould be the only gut found in thi 


and could occafionally be diſtended with an additional quantity 
which upon preſſure was returned into the colon, with that kind 
of noiſe which guts replaced generally give: This had occafione 
a diminution of the- tumour when comprefled, before the opera 
tion was performed, as the patient was lying backwards with hi 


the feces from the colon could get into it again. . 
The patient did not remember when he ſwallowed the pi 
which had perforated the gut within the rupture: But as thi 
rupture was, from his infancy, fixed and unreducible ; io it! 
likely the pin had then made its way into the appendix ccci pro 
lapſed ; and that an inflammation enſuing thereon, had occi 
ſioned an adheſion, whereby the increaſe of the tumour had bee 
checked, and the reduction of the parts, prolapſed thered) 

rendered impracticable. | 20, | 
The ſurgeons who conſtantly dreſſed the patient before tix 
operation, did then obſerve, as they had ſince, that the humour 
diſcharged formerly at the fiſtula, had frequently the appei 
| ance 
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Lice, and as they thought, the ſmell of excrement: So that 
rr is no doubt but the cauſe of it was the wound made in 

|: gut, by the pin giving way occaſionally to ſuch a diſcharge. 

ke patient alſo per ectly remembers, that the impoſtumation 
r gathering preceding the fiſtulous diſcharge was attended with 
ery little pain, or much leſs than | ee! attends ſuppura- 
jm; which ſhews that the extravaſation of the fæces from the 
at into the hernia] bag, and the burſting of this bag, were the 
uſe of the fiſtulous diſcharge, and the continuance of it out- 
A. 1 88 | | 

Ls the pin found in the rupture at the time of the opera- 
in, it is obſervable, that two thirds of it, incruſtated with a 
halky matter, were confined and concealed within the gut; the 
aber third next the point, had made its way through it; the 
joint of which was ſo lodged in the omentum wherein it was 
hard, as to leave a free paſſage for the excrement from the per- 
frated gut outwardly, whenever the perforation in the gut, 
won ſhifting the poſition of the incloſed pin, could open, and 
ie a paſſage for the diſcharge of the fæces this way, which 
mas often as this conical or pyramidal pin altered its place, or 
(id not exactly obturate the aperture in the appendix cœci which 
texat]y fitted. It has been already obſerved, that the aperture, 
made in the gut by the pin, lay concealed, the point being 
lodged in the omentum, ly ing parallel with the gut, which was 
ere duplicated, where it was ſecured in ſuch manner, that it 
kemed almoſt impoſſible it could ever make its way out of this 
place, and 1ts other confinement 1n the gur, as the aperture was 
ailous, and fe reſiſting, that it was with ſome violence it was 
forced out of 11s confinement through an aperture, fitted for the 
nt only, and ſo ſtreight, that the on upon its coming 
out was like that of a cork out of a bottle: For, tho? it appear- 
ed that the opening had been occafionally enlarged, as the in- 
cultated part of the pin was preſſed forward into it; yet it is 
Plan nature's attempts to get rid of it had been fruitleſs; and 
night poſſibly have been ſo during all the patient's life. 

dir Hans Sloane has furniſhed the curious with inſtances of 
ladies incruſtated in the guts with ſtone, and of ſome making 
beir way out, when there was little probability of it. Daily 
tperience ſhews how far nature will ſtruggle to free herſelf; fo 
lat it is always moſt eligible to truſt them to her care: This 
ny appear from the difhculties that have attended the cure of 
bis cafe, which ar Jaſt did not prove ſo ſucceſsful as was at firſt 
xd for : For, the patient having been remiſs in wearing = 

| = | truſs, 
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' truſs, upon ſome effort the guts found a' way into the * 
again, fix months after the healing of the wound. This", 
likewiſe ſhews, that the beſt operation, and the utmoſt cu 
are no ſecurity againſt the relapſe of a rupture. This is f 
third or fourth inſtance Mr. Amyand has met with, of the jnſ; 
ficiency of this operation to effectuate a cure of ' ruptures; | 
yet it 1s plain this 1s by far more likely to prove effectual, th 
the cauſtic or any other method cried up for the cure of ff 

evil. Ina prownng ae: a good ſpring truſs is an effectuzl 
medy ; and in an adult, this ſhould be the ultimate one, th 
it be no more than a palliative cure. ee. 

N. B. The omentum, and the gut, amputated, with the p 
perforating it, are in the re poſitory of the R al Society. 

This obſervation puts Mr. Amyand in mind of two he mat 

during the late war in Nanders, and of two more in London. 

Ohhervation 1. Upon opening the body of a ſoldier, a 
bad laboured many years with an inguinal and ſcrotal rupture 
Mr. Amyand found in a ſegment of the ileum, an appendix lil 
a cE@cum, about fix inches long, arifing from that gut, 2 
nearly of the ſame diameter with the gut itſelf, the coats whe 
were ſomewhat thinner than thoſe of the ileum this c@cum d 

_ ariſe from, whoſe membranes and dimenſions were natural. J 
elongation of a ſegment of the ileum appeared, as if it h 
been lodged 1n the rupture bag it lay near to, and into which 

had been ſtretched along the vagina of the ſpermatic veil 
down to the teſticle, according to the expanſion of the rupty 
bag, which was of the ſame dimenfion : This production of il 
ileum, or appendix ilei, was full of feces, fomewhat narrow 
at its origin or opening into the ileum than elſewhere, but res 
ly reſembling it, and as found as that gut it ſprung from. 

Ob. 2. A ſoldier having been ſhot through the belly, t 
ball was cut out upon the poſterior part of the os ilium: Þ 
ſeveral months after the fæces were chiefly diſcharged throug 
both wounds; and at dreſſings a great number of flat worm 
dead or alive, were found upon the plaifter. In five or | 
months after, the feces having by 4 taken their cov 

thro' the anus, the two wounds Red healed up, the pati 
returned to his duty as a ſoldier. "> 

Eight years after this, Mr. Amyand had him again under 
care at the hoſpital, where he was brought with the head oft 
os humeri, together with that of the acromion and clavick; 
the articulation with the /capula, fractured by a cannon-ſhi 
which thereby was all laid open: The limb was irarnedius 


of 
' Z * 


4 
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+ off in the articulation with the ſcapula, having firſt made a 
ture about the fleſh ſurrounding the veſſels, by thruſting 
ſe to the bone a pack-needle, armed with a ſtrong pack- 
lead, there being no room for the 70urniquet (vide M. Le 
ran Chirurgical Obſervations, Vol. II. Obſ. 43. 125. 1731. 
ere he has deſcribed the manner of performing the amputa- 
m of the Humerus in the articulation with the ſcapula) The 
nent loft very little more blood in the operation, than if a 
niquet had been applied: But the great diſcharge of matter 
uk him, and he died the eighth day after. 
The death of this patient gave Mr. Amyand an opportunity 
examining how the former wound in the gut had been 
ned. He thought the wound had been in the ileum, from 
ke thinneſs of the fæces diſcharged through that wound; but 
pen diſſection he found it had been in the broadeſt part of the 
n. This was very much contracted in that part of it that 
ud been ſhot through, where it appeared purſed up, and inſe- 
unbly connected with the os ilium. However, the patient ne- 
n complained of any inconveniency therefrom, tho' the nar- 
puneſs of the gut in this place was ſuch, as ſeemed to make the 
cent of the fæces difficult. 
0,3. On the 19th of January, 1729, Mr. Amyand at- 
nded Miſs —, 14 years of age, on account of a ſuppurated 
mour on the navel, whoſe ſituation was under the muſculi recti. 
lis patient had had, what is truly called, a ſtarting” at the 
el in her infancy ; and latterly had complained, at times, of 
ſuelling there, and likewiſe of colics, gripes, or vomitings, 
lat uſed to go off, particularly as that ſwelling diſappeared. 
theſe grew more troubleſome, ſhe latterly had taken a vomit, 
m which time ſhe had been greatly coſtive; and her reach- 
u vomitings, and colics, had proved more conſtant, together 
i an increafing tenſion and pain in the forepart of the belly, 
a tenderneſs at the navel, as matter was gathering there. 
dome days before Mr. Amyand was called in, Dr. Campbell 
(made uſe of the propereſt methods to remove theſe com- 
ants, Upon a conſultation, we agreed to diſcharge by inci- 
nthe matter collected at the nave], being about a ſpoonful of 
upeſted fluid, that had made its way through the aponeuroſis 
tie abdominal muſcles adjoining to the navel cicarrice : Not- 
taſtanding which, the tenfion of the belly, the coſtiveneſs, the 
ciings and vomitings, rather increaſing, as in the miſerere 
1; and having thence reaſon to apprehend a ſtrangulation 
ſuppuration of ſome of the viſcera in the neighbourhood of 
„ 69 the 


of 1t was Gee aug by the fæces bearing down in the pelvis, 
and a tumour 
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the navel, Dr. Hllings being call'd in, it was agreed to inlarge 
the aperture made by the aforementioned matter in the lines 


alba, with a view and intent to know the ſtate the parts were in, . 
- 


to reduce what we found there, or at leaſt to procure a more fer et 
diſcharge to the matter collected under the aponeuroſis of the 
muſcles : For a fortnight and more, every thing was done thai. 
could internally or externally eaſe the diſcharge, and Open the ſte 
paſlage for the feces downwards, but all in vain. The patien 
was a whole fortnight without a ſtoel, all the ſymptoms daily 
increaſing, tho? towards the latter end ſhe vomited rather mor r 
ſeldom: Jet as ſhe was ſtill taking in, ſo the dimenſions of ber. 
belly increas'd in 3 ; and the more for that the air con. . 
fined and rarefied in the fæces pent in, added daily to the ten- 

ſion; which at laſt had ſtretch'd the ſkin to the utmoſt, There 
was alſo a ſuppreſſion of urine, the 2 of the bladder bo. 


ing ſtreteh'd towards the nave], at the ſame time that the neck 


prung up about the anus, as if they had been 


ſeeking a paſſage that way. It was propos'd to ſcoop them > 
out; but the rectum was found empty, and the obſtruction wal, 


as far beyond the reach of any chirurgical operation, as it had 
prov'd againſt all the means hitherto employ d. 

The patient was now reduced to the loweſt ebb. The defe- 
tions were excrementitious, hex pulſe depreſs'd and 2 
weak; ſhe had rigors, clammy ſweats, and all the ſymptome 
that denote an approaching death, from a mortificat ion in the 
guts, when of a ſudden the feces burſted the gut, and forcing 
their way thro' the inciſion at the navel, a quantity equal to 2 
or 3 quarts, mixed with various kinds of fruits and ſeeds 
which ſhe had been taking during her illneſs, flow'd out like a 
torrent, with a ſurpriſing roaring noiſe, which gave her imme 
diate relief. The diſcharge continued very great all that day 
but the aperture in the hernial bag did not anſwer to that in the 
gut ; fo that the diſcharge there was at times checked by ſub 
ſtances obturating it; this aperture, therefore, was enlarged b 
inciſion; and thereby the patient was releas'd from the violence 
of the vomiting and hickup. From this time we began to en 
tertain ſome hopes of a cure: For, tho' the patient was ex 
tremely reduced, and the diſcharge continued exceeding great 
during ſeveral days, with a ſingultus and vomitings; yet 106 
was refreſh'd with ſleep, and was able to retain ſome nouriſh 
ment. The tenſion of the belly ſubſiſted, tho? in a lefler degree 
till the feces had made their way downwards; and fo did * 

| _ 
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mitings at times, as long as the inflammation continued, The 
let was ſuch as the caſe required; clyſters were frequently ap- 
lied, as well as fomentations, and every thing ele that could 
termine or invite the diſcharge thro' the anus, and reſtore the 
Iſtended guts to their tone: But from the time the feces burſted 
ke gut, it was 12 days before any took the natural courſe; and 
den matters were brought to the brink of ruin: For, they then 
curd down ſo faft for a day or two, that the patient was like 
o have ſunk under them: However, this ſevere evacuation was 
imely conquer'd by abſorbents and diluents : It took off the re- 
mining tenſion of the belly and all vomitings: And as from 
this time the faeces had a free diſcharge the natural way, and 
the diſcharge thro' the wound decreas'd in proportion; ſo the 
ound in the gut, and the external wound in the integuments, 
were heal'd up in about 3 weeks, in ſuch manner that the pas 
jent has ever ſince enjoy'd a moſt perfect ſtate of health. _ 
0i/, 4. It happen'd that Mr. Amyand was not a mere ſtranger 
o the principal circumſtances of this caſe, as in 1716 he had 
with Mr. Lafage, ſurgeon, attended ſuch another, viz. a girl 
about 4 years of age, in whom the ſame cauſe had produced 
the like effects, For, upon a ſuppuration of the omentum, ſtran- 
pulated in the navel of this patient, the fæces detain'd in the 
deigbbouring gut had in like manner forced their way thro' the 
navel ; The accident previous to the burſting and ſubſequent 
upon it, having been nearly the ſame as in the preceeding obſer- 
ration ; only the cure prov'd ſomewhat more tedious : For, the 
wound was kept open by curran-ſeeds frequently working their 
way out at the navel for about 12 months after, when it was 
made complete : So that the hardſhips the patient has under- 
gone fince in child-bearing, and ſevera e . labours, have 
not been able to diſturb it. 2 3 WB 

Hence it appears, that the parts inflamed and in contact have 
oaleſced and knit together; fo as to pre vent any extravaſation 
tom the wounded or Burſt gut into the cavity of the abdomen. 

That the cure in the 2 laſt caſes has been owing to a free diſ- 
charge of the feces thro' the wound; and conlequently, that 
when in a gut- rupture, the part prolapſed cannot be reduced, a 
ure may be hoped for by making ſuch an opening in the guts, be- 
le they are quite ſphacelated, as may procure a free diſcharge 
lo the feces pent in, and thereby ſecure the patient's life. 

That if this happen to the colon or cœcum, the tube of it will 
be fo far preſerv'd, as to open a free diſcharge for the feces the 
aural way; and if that cannot be obtain'd in a wound of the 
0 5: ſmall 


* 
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ſmall gut; yet the diſcharge may be ſecurd by making ty 


wound an artificial anus. 

That the readieſt way to obtain a cure of a. wounded 
burſted gut, is to keep it in contact with the external woun 
and the patient at a very low diet. 

That the deligation of the veſſels of the omentum, previoust 
amputation, being liable to ſeveral 2 it is more eligi 
ble to forbear it, ſaving when the veſſels are large: For, whe 
reduced Igoſe and floating, it is leſs liable to the inflammatiot 
and ſuppurations that attend the ſeparation of the ligature, 


A Conmnuation of the Experiments on Mercury; by Dy. Bee 
haave. Phil. Tranſ. N“ 443. p. 343. Tranſlated fr 
the Latin. | 


Y the obſervations made on quickfilver Phi}. Tri 
Ne 430. p. 145. it appears, that tho' it ſeem continual 
to change into other bodies, it ſurprifingly retains its pecul 
property, whereby it is immutable. Fo og 

Dr. Boerbaave's ſole defign at that time was to give a faith 
and accurate account of the proceſſes he had made on mercy 
and the effects produced therefrom ; in order to fave others t| 
trouble and expence of repeating them. 15 

In the Memoirs of the Royal Academy of Sciences at Pu 
for 1734, the Dr. publiſhes farther experiments on the fat 
ſubject: And by comparing both theſe diſſertations togetht 
we ſhall be enabled to form a judgment of the fidelity 
minute accuracy of the ancient and genuine alchemiſts, a 
what they may have ſaid of mercury; and at the ſamet 
ſee, that great care and prudence are neceſſary to exp 

their meaning, or paſs a juſt critic upon them: And he 
Hopes to put the ſtudious of chemiſtry upon their 7 
againſt the vague doctrine of modern alchemiſts, which col 
tains nothing valuable or ſolid, and who themſelves 
maſters of no other art than that whereby they would che 
thoſe of real gold, whom they would perſuade that they 
inſtruct in the true method of making it: What the Dr. 
formerly demonſtrated of the immutability, ſimplicity 
peculiar properties of mercury, he now comes to confirm, 
1. Pure mercury, ſuch as is commonly ſold by the co 
pany at Amſterdam, digeſted for ſome time over the fire, « 
not change into meta]. 15 
| Proceſs. Upon diſtilling this mercury, it left no dreg | 
hind; mixing it afterwards with diſtill'd vinegar and {a {a 
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W ſhaking it for ſome time, it continu'd pure. Straining it 

| ro leather, and pouring a pound of it into a tall clean 
ed y, whoſe mouth was ſtopt with a paper cone, which was 
ound ain covered with another paper, faſtened well to the neck of 
e body, that no duſt might enter, but the air paſs and re- 
; freely ; he committed it to a conſtant degree of heat, 
wich by M. Fabrenbert's thermometer was kept up from the 
th of November, 1718, till the 23d of May, 1734 above 


ith a ſmall quantity of a black powder on its ſurface ; and 
ding this powder in a mortar, it revived into mercury. 
le put this whole 8 of mercury into a clean glaſs re- 
tin order to diſtill it; and heightning the fire towards the 
xd, till the retort became almoſt 1gnited, there remain'd no- 
ing at all in the retort; for, the mercury came over with- 
ut any ſenſible alteration. 
(rollaries. 1. Fire, heighten'd to the degree and con- 
nud for the time above-mentioned, cauſes no alteration in 
e fluidity, volatility or. nature of mercury, put into a veſſel, 
dere the a ir has free acceſs to it: nor is there any ſeparation 
mde of the pure from the impure. „„ | 

: Nor any ſenſible generation of metal in the ſmalleſt 
Juantity, | | | | 
z. Much leſs of gold or filver. os 
None of the mercury was by this proceſs fizt, tho” con- 
med for 15 years and 2; nor was there the leaſt appegrance 
a beginning metallic fixation, nay not of lead; waick, ac- 
ting to thoſe who value themſelves upon knowing the's 
10 beſt, is the firſt metal that ſhould be formed dom this 
rocels, cr | Ss 
This proceſs does in no manner favour tho opinion of 
Wu as affirm, that metals are formed from mer ity, as the 
utter, and from fire, as the fixing {ulphur anted togetker 
j digeſtion. | 


xy coll 6. I ſeems entirely probable that all ſuch proceſch, made 
Dr. WJ" common genuine quickfilver, do nowiſe tally with what 
ty aJors, promiſe about them ; fince thar ſmall quantity of 
rm eck powder, above-mention'd, is lights: tha, co mercury 
e coffe boſe ſurface it floats, and very eatily becoines mercury 
e, un: The reader may ſee in Phil. La N 440 what has 


ken ſaid on the like kind of bla poder, proluced by 
aing only, | 


4. 


te both degree; and he found the mercury in a fluid ſtate, 
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7. It does not appear, that mercury in the mines can he 
changed into any metallic matter by the ſole action of the 
ſubterraneous heat acting for ſome time, and in a place when 
the air has free acceſs; for, the heat, in places where metal. 
lic veins are found, ſeldom exceeds the joth degree. The 
ſay, indeed, that 1000 years are requifite to produce thi 
effect; but how could mortals, who are ſo ſhort liv'd, hate 
known this with certainty, 6 | | 
8. As to ſulphur, which the alchemiſts have taken for on 
of the principles of metals, and of which they ſay, that! 
unites the elements of mercury, that it may become a ſolid 
body and fixt in ſuch a degree of fire as may fuſe and rende 
it malleable : This ſulphur ſeems to differ entirely from that 
matter of light or fire; tho? fire alone be the only inſtrumen 
of producing this ſurpriſing union between ſulphur and mer 
cury. 4 e 
In this proceſs, however, the air had a free admiſſion to the 
mercury; and perhaps it might be alledged that this is th 
very thing that hinders the action of the fire; the rather 
Alchemiſts aſſert, that crude air hinders the ſophical coQtion 
and this induced the Doctor to make the following experi 
ment. . | | | 
9. -Mercury-put to digeſt in veſſcls cloſely ſtopped for th 
time mentioned below, produces no metal. 
Proceſs. The Doctor put pure mercury into a conic 
glaſs veſſel with a flat bottom, ſuch as Aſſayers make ule 0 
to ſeparate gold and filver, and expos'd it to a heat of 10 
degrees from the 6th of December 1732, till the 8th of 7 
1733, and the veſſel, being always cloſely ſtopt, ſuffered n 
remarkable change ; he took fix ounces of this mercuty, an 
put them into a veſſel like the former, into whoſe mouth þ 
inſerted the neck of an inverted bolthead ; without luting th 
veſſels, he expos'd the mercury for four days to a ſand ba 
ſo intenſe, that the mercury began to aſcend, in order to ei 
orate all the moiſture it might contain: And when the 
ne to remain not the leaſt fign of humidity, he lutedti 
junctures exactly. He expoſed he mercury to a pretty {tro 
{and heat, whereby it aſcended and deſcended gently : He co 
tinued this degree of heat till the 2gth of January 1134: 1 
the bottom of the veſſel he found nothing but fluid mercu!) 
ſtrewed lightly over with a light, ſubtile, black powder, wil 
out any thing fix d or precipitated, tho' the degree of heat # 
nearer that of boiling water: He afterwatds paſſed this m 
| | cu 
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K through a clean, dry, paper funnel, whofe lower orifice 
LY ſcarce paſs a hair. | 

The pureſt mercury paſſed thro' this ſmall hole; and on the 
i and about the hole of the funnel, there remained a ſmall 
atity of a black matter, which ground in a mortar, became 
eicury again. He committed the mercury thus depurated 
g {and heat, in a clean glaſs retort for diſtillation, and at 
laſt to a fire of ſuppreſſion : There remained nothing fix'd 
| the bottom of the retort ; the mercury appeared ſomewhat 
= FT hid than before, but in other reſpects it was nowiſe 
anged, a 6 FI 

Gra Hence we may conclude the ſame things as from 
e preceeding experiment; and if to theſe we add what has 
cn laid Hl. Tranſ. No 430, it will plainly appear that 
neu bercury in its own nature is invariable either by ſhaking it 
mer cchanically, or by diſtilling and digeſting it as above de- 
bed. From all which the Doctor concludes, that chymiſts 
ij ſave themſelves the needleſs trouble of repeating theſe 
nceſſes, whereby they endeavour to fix mercury, or change 
o ſome other body; and he adviſes them to be on their 
wid againſt ignorant pretenders. | | 

The Doctor here gives an account of the ſucceſs of other 
borious experiments, he made on metals, beſides the pre- 
ding ones, He Jabour'd long to diſcover whether metals 
n by art be reſolv'd into mercury, and into another prin- 
nie; a great many authors affirm this fo diſtinctly and in 
iſe M many places of their writings, that the Doctor ſaw no cauſe 
f 1008} queſtioning the thing itſelf: He took it upon the credit 
{ theſe authors; but to be convinced by his own eyes, he 


ed e trial on lead. The celebrated 70. Baptiſta Van Hel mont. 
„ u et. medicam. g. 40, ipeaks to the following purpoſe; 
th h found, /ays He, that the crudity of lead was Golub e. by 


ag ide unctuouſneſs of fixt ſalts, and ſometimes deJeble by fire 
| heady; and thus may the parts of the compound be divided, 


o en nd the crude mercury permitted to run: His fon Franci/- 


the ercurius van Helmont in his paradoxical diſcourſes, 
ed Hon 1685, 80. Part II. 6 22. p. 111. ſpeaks as follows : 
When lead is diſſolv'd by alcalis and ſalts, or oils, which 
le cone in the ſulphur, and ſeparate it from the body, 
34. ee lead by this means is changed into a volatile, running 


ercubercury, which can no longer endure the fire, as before, 


. out Is cold and running like water, and without a metalline 
eat om.” Joachim Becher affirms the ſame thing, and pro- 
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miſcs ſucceſs to a great many experiments he deſcribes to; 
purpoſe; vide Collectanca quingenrorum experiment. P.2n 
—333. The _— is a diſtinct and brief account of yi 
Dr. Boer haave learne 

long continued proceſs. 


Proceſs. As much pure ceruſs, as well could, was diffoly; 


in ſpirit of nitre, diluted with ſix times its weight of water 


this tolution he filtred, and it was found exceeding cley 


From this liquor, put into a clean glaſs veſſel, and inſpi 
ſated by a gentle heat, and afterwards put to ſtand in! 
cool place, were form'd cryſtals, 14 ounces of which h 
took, and ground to a powder in a glaſs mortar, with a gl, 
peſtle. This powder he difloly'd in the pureſt rain-water 
and diluted the ſolution with thrice its quantity of rain- 
water ; he afterwards pour'd on gently and carefully anc 
ther filtred, and very * ſolution of ſal ammoniac in n 
water: This mixture becomes white like milk, and th 
lead immediately precipitates, as happens to filver diſſol 
in aqua fortis, upon the admixture of ſal ammoniac. I. 
powder precipitated to the bottom, which was as white! 
inow, elixated, and afterwards dried, became very inſpi 
and weigh'd 18 ounces and 5. He put fix ounces of t| 
white and dry powder into a very clean glaſs urinal and pout 
on it, to the height of two inches, a very ſtrong lixivium 
quick-lime and pot-aſh, which he had kept for ſeveral ye 
in a phial cloſely ſtopped ; he afterwards cover'd the uti 
with filtring paper tied faſt about 1ts neck, and put it into 
beat of digeſtion of 96 degrees, where he left it from the 
of Frebruary 1732, till the 13th of Auguſt following, to ti 
whether this mixture, expoſed to the open air, would | 
changed by a heat of digeſtion ; he found nothing but 
white maſs, which reduced to a powder, taſted of ſalt; ti 
he put into a glaſs retort coated over with a compoſition 
loam and ſand, and urged it with a naked fire to 1gnitio 
and continued the ſame degree of heat for three hout 
There aſcended into the neck of the retort a little white ſo 
but no mercury at all, and at the bottom remained a brit 
ſemivitrified matter of a cineritious colour ; this he reduc 
again into a powder of the ſame colour, and ground it | 
ſome time in a mortar with a lixivium of fix'd alcaline ſ 
ard quick-lime, and dried it again by a ſlow fire; he pou 
on freih alcali, and expoſed it from the 18th of Aug 
1932, till the x5th of Offober 1733 to a heat of 96 deze 
22 | geit 


about this matter, after a tediou ay 
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inding it daily in 2 glaſs mortar, which being cover'd over 
th paper, freely admitted the air: It was then a white, dry, 
d ſharp powder; which after pouring on the ſame lixivium 
cond time, and grinding it, was reduced into a paſte ; he 
mmitted it to a heat of putrefaction, as above, grinding it 
neral times from the day above mentioned, till the 2 iſt of 
ray, 1734+ Then it was a faline, white mals, and 
arer the taſte of ſea ſalt. After it had been ground well 
ixatd, and very ſlowly dried, he found a very infipid 
ite powder, which he put into a retort, and kept for 
eral days in the ſtrongeſt fire the luted glaſs could bear. 
the 20th of AJ/ay 1734, there came over no mercury; 
neck of the retort was tinged with different colours; 
e friable maſs that remained at the bottom, exhibited 
kwiſe various colours diſpos'd in layers, and weigh'd five 
ices fix drachms and 4 : The powder, into which the 
us was reduced, look'd of the 4 6 of reddiſh aſhes. 

Chalium. In this proceſs, 1. The lead became ceruſs penetra- 
{ard diſſolv'd by the vapour of vinegar, and reduced to a 
hte calx and afterwards to a fine powder. 2. [t-was diſſolv'd 
dluted ſpirit of nitre; and thus the lead became a very 
ar ſweet, colout leſs liquor, in which it was reduced and di- 
ec into its minuteſt particles, 3. The diffolv'd ſal am- 
mac poured on it by expelling the ſpirit of nitre, ſub- 
wed in its ſtead ſpirit of ſea ſalt, and intimately uniting 
Ih the metallic part of the lead, diſpos'd it as much as 
fidle to expedite the ſeparation of the mercury from the 
eullie part, according to the opinion of thoſe who are ſup- 
ed to have writ beſt on theſe matters: For, they prin- 
ally aſcribe to ſal ammoniac and ſea-ſalt the property 
eparating mercury from metals. 4. We have ſeen thar the 
x thus prepar'd, and kept in digeſtion for 5 months with 
 irongeſt alcali ſhould have render'd the mercury ma- 
ll, by abſorbing the ſulphur of lead: Yet tho? a great 
ee of fire was applicd, it did not yield the leaſt mer- 
J. 5. This maſs being ſtrongly ground for ſome time, 
| afterwards mix'd with the ſtrongeſt freſh alcali, and 
teſted for 14 months, exhibited no ſign of mercury, 
lt was again ground with freſh alcali, and digeſted for five. 
rns; ſo that after theſe proceſſes it was ſufficiently ex- 
to the action of the alcaline ſalt, to have time to ſepa- 
the ſulphureous part of the lead, and to have the mer- 
", freed from its ſulphur by the force of fire, extracted 
het. X. N77 An . from 


w 
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from this maſs. However after all this labour, the ſtrong: 

degree of fire extracted no mercury, _ | 
It therefore appears that what authors have boldly yd 


nounced of the facility of extracting mercury from lead, i; oil 
confirmed by experience: For, {ay theſe authors, lead i; Wl 
metal containing a great deal of mercury, which by the reſu 
citating ſalts very readily reſolves into mercury. The thin: 
is, therefore, more difficult in other metals: Yet auth! 
promiſe themſelves that this can be done pretty eafily, ill 
they preſcribe methods differing little from that juſt mei 
tioned, and from which after ſo much pains the Dr. learn Wl: 
that the event was by no means ſo ſucceſsful as they 1 4 
mis'd : And the Dr. very much queſtions, whether the ae 
tions of theſe authors on this head be ſufficiently ſupported il 

obſervations : And he is rather inchned to think that the 

have given into their own opinion on this matter, than conſul 

ed experience. What has been hitherto ſaid will at leaſt ſen 
to ſave the reader the trouble and expence of repeami 
theſe obſervations, and prevent his eaſily admitting preten 
ed principles of metallurgy. It were very much to be win 
that theſe ingenious and laborious chemiſts would give u 
faithful account of the ſucceſs of ſuch experiments vi 
fruſtrated their hopes, and never preſcribe us proceſſes, Wil 
fore they have tried them themſelves; which would be 
ſaving of time, expence and labour, and chemiſtry in a ſh * 
time would obtain a place among the ſciences : Otherwife 
ſhall never arrive at truth, which is the ſole aim of che 
cal diſquiſitions. | e | 
3. Jaac Holland writes, that mercury may be eafily il 
tracted from the ſalt of lead, made by diſt ill'd vinegar, IM * 
? 


Boerhaave, having a mind to make trial of the beſt lethar 
and diſtill'd wine vinegar, prepared the concrete juice ca 
ſuccus ſaturni; two ounces of which he calcin'd in an op 
glaſs veſſel by a gentle fire continued from the. 6th of Ji 
1734, till the 19th of July following: The white powder, | 
from it, was with a glaſs peſtle ground very fine in a g 
mortar. The trituration was very quick, and contino 
for ſome time, and at times pouring a lixivium, fatura 
with a very ſtrong fixt alcaline ſalt, as much as the wa 
could diſſolve; he kept it in the ſame mortar covered o 
with paper at a continued heat from the 21ſt of Juh, 
the 27th of November. As ſoon as this powder was drif 
he took care to pour freſh lixivium to it, and grind it 
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de time. By drying, wetting, and grinding it alternately 
il that time, he kept it cover'd over with paper at a heat 
if go degrees. On the laſt day of the proceſs he reduc'd 
his dry and white matter to an impalpable powder, and 
at this powder into a luted glaſs retort, and expoſed it for 
bur hours to a fire that was carefully heighten'd by little 
nd little, till the retort became ignited, And yet not the 
kalt grain of mercury appear'd either in the receiver, or 
neck of the retort, at the bottom of which was found a 
jery black light maſs like a powder, and of a very acrid, 
dcaline taſte. On the 28th of November he put it on a glaſs 
liſh in a cellar, where immediately it became moiſt ; and 
there he left it till the 8th of Fanuary 1735 3 at which time 
it was increafed in bulk, all the ſaline part having run ſpon- 
tucouſly into a liquor, by means of the moiſt air, the 
netallic part remaining at the bottom under the form of a 
black powder. 'The whole was dried at the ſame time both 
what had run and what had not, and this mixture was found 
to be very black. He again put it into a glaſs retort, and 
towards the end he urged it with a fire, which 1gnited the 
whole for four hours; and there appeared not the leaſt fign of 


| mercury, either in the receiver or in the retort, at the bot- 
es, i tom of which remained a matter of a cineritious colour and 
be cauſtic taſte like fire, which expoſed to the open air imme- 


ately runs into a liquor. 

ln this proceſs, lead diſſolv'd with pure vinegar, and diſ- 
pos d in ſuch manner as to be intimately penetrated by the 
alt; mixt and ground with a fixt cauſtic, liquid, alcali; ex- 


ily i poſed to digeſt; ſet to putrify, brought to a ſtrong fire, and 
. made to run by the moiſture of the air, for a philoſophical 
than month: and again ground, dried, and urged with a ſtrong 
cal Legree of fire yielded. no mercury at all. 


4. After the Dr. had been aſſured from his own expe- 
tience, that the ſalts, called reſuſcitating ſalts, could not, in 
tne manner deſcrib'd, extract mercury from lead, he had 
4 mind to try, what mercury itſelf could produce in this 
caſe ; eſpecially fince chemiſts call this fluid, h warer of 
metals, in which ſay they, they die, revive, and become 
more beautiful, than they were before. He therefore pour'd 
an ounce of lead into a clean iron ladle; and at the fame 
ime he heated in fuch another ladle three ounces of pure 
mercury; he afterwards pour'd the heated mercury to the 
melted lead; and they were immediately mixt 1 
5 h 2 e an 
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and formed a {lid maſs of a filver colour: He ground this 
maſk, and after he had made it ſoft again, he heated it ins 
ſmall phial, which he afterwards ſtopt with a cork, and put in 
a 3 heat, kept up always to an equable degree, viz, 8 
degrees, from the 11th of February, 1732, till the roth of %. 
nuary, 1735 : It became a ſoft amalgam, yielding like butter 
to the peſlle, immediately growing black upon ſhaking it, and 
weighing 4 ounces. The fame day he expos'd it in a clean 
Bak retort to a ſand hear, and at length to fo intenſe a fire of 
uppreſſion, that all the fand was ignited for 4 hours; there 
came over into the receiver 2 ounces 6 drachms and 3 of mer 
cury. The red powder formed by the mercury in diſtillation at 
the bottom and neck of the returt, and what little mercury 
ſtuck to the neck, and the few globules of pure lead appezrin 
like a powder, weigh'd together 52 grairs. In fine, there wat 
at the bottom a ſolid maſs of lead, that weigh'd an ounce; 
wanting 5 grains, which compenſated the weight of thoſe imall 
gl. bules of lead, juſt ment ion'd, that appeared like a powder 
Whence it is evident, that the whole quantity of lead remaind 
and that 43 grains of mercury were diſſipated. Such as hai 
any knowledge of theſe matteis will readily find out the caule 
of this diſſipation in the reaſors above-mentioned ; eſpecially 
when they conſider that a part of this mercury does in diſtillas 
tion adhere to the ſurface ot a capactous, large receiver; and 
that the other part does in the form of nubeculæ, float on the 
ſurface of the water, which mult always be pour'd into the re; 
cerver, | | | 
By this proceſs the Dr. learn'd, that no mercury can be ex. 
tracted from lead, by a continu'd digeſtion of both for 3 year 
nor by the ſtrongeſt diſtillation; nor that mercury by this mean 
can be fixt into lead: For, in diſtilling the mercury, a ſmall 
aus thereof is always changed into a red powder, which | 
xed in the fire here made ute of; but the weight of the lead 
always remain'd the ſame. LEY 
5. He made the ſame proceſs with an amalgam of; ounces 
of mercury and ore of good tin; which he expos'd to the fam 
degtee of heat for the tame time; and afterwards diltill'd 1 
the ſame manner in a glaſs retort with the fame fire: The luc- 
ceſs was, that from the receiver he had 2 ounces and 4 drachms 
of mercury: At the bottom of the retort was a powder, one 
part of which was fine, and coaliſted of a little fixed mercury; 
the other, coarſer, black, and compes'd of minute particki 
like tiu. Nay, a little mer ury {:]] adber' to the neck of the 
| reto , 
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at, which in all weigh'd 2 drachms and 5 grains. At the 
om was 2 ſolid maſs of tin weighing 1 ounce 1 drachm and 
orzins: There was a waſte of 46 grains, the reaſons of which 
ue been already aſſign d. 1 | | 

|: appears by this proceſs, that mercury cannot be extracted 
m tin; but 3 drachms with 14 grains (that is, better than a 
nth part of mercury) were united with the tin, and ſo well 
Fred, that they could not be ſeparated therefrom by a continued 
re of 4 hours, whereby the ſand was ignited, In Nov. Jumin. 
km, tractat. IX. it is ſaid; but you cannot be ignorant of 
he great affinity between Saturn and Luna, in the middle 
of which is placed Sol; as alſo between Jupiter and Mer- 
uy, in the middle of which is likewiſe placed Sol. | 
6. He pour'd 10 ounces of mercury, after heating it well, 
1 ounces of the beſt tin, melted in a clean iron ladle. He 
und the whole into an uniform amalgam, which he put very 
zm and dry into a clean and warm glaſs bottle, which he 
kryards ſtopt up tight, and put into a wooden box; this he 
ed to the ſtamper of a fulling mill, that was continually going 
goſt day and night from the zoth of Nov. 1732, till the gth 
January, 1735. Then he took away the bottle, which was 
ice, and at the bottom he found running mercury; and after 
had ſtood for ſome days, there was found in the upper part a 
newhat hard amalgam ; it weiph'd in all 12 ounces: He di- 
dei ounces, 7 drachms of this amalgam in a luted glaſs 
tort with a naked fire, ſtill he ighten'd to the end, and till the. 
un was quite ignited for 2 hours. No greater quantity of 


ex- cuy came over than was put in, which was very fluid, and 
(car tc bottom remain'd a maſs of tin fixed to the glaſs, with a 


te ditty matter, foliated, as it were, This maſs was fuſible, 
le tin, in a moderate fire; and then its ſurface, expos'd to the 
vas tinged with various colours. The maſs of tin weigh'd 
wnce, 6 drachms and 2; and there ſtill remain'd a ſmall 
atity of the dirty matter already mention'd, It is, therefore, 
man, that by a continu'd motion, mercury cannot diſſolve tin 
le manner mercury may be extracted by diſtillation by the 
enſeſt fire. N 

Slings, What the Dr. obſerved remarkable in theſe 3 
proceſſes was, that the mercury, ſeparated by diſtillation 


lead or tin, was exceeding liquid; andi that by ſhaking it 
ur) cean white glazed earthen diſh, it would in a ſhort time 
tic its {urface, and there leave an exeeeding black ſpot, cloſely 


rg to it. As focn as the Dr. had wiped off this ſpot with 
Rs N clean 


& 
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clean and very dry paper, there was formed another pot, 2 
immediately at ſeveral times others. This made him apt if 


think, that it was owing to the unctuous part of the me;f 


which in diſtillation paſſed with the mercury, and was then ſe 
parated from the ſurface to which it adher'd. In order to 
aſſured. of this, he ſpread the mercury upon very clean and d. 
white paper, where it left. a ſlight black tract, wherever 
paſs'd ; the ſurface of this mercury was otherwiſe always c 
ver'd with a very thin pellicle, that appear'd like fat : Ther 
fore, tho ſome panticles of other metals may by repeated diſt 
Jations of the mercury be united therewith, it will not folly 
from hence, that any particles are turned into mercury, 
tried the ſame experiment with lead, that had been ſhaken 
the ſame manner and for the ſame time: But when he was t; 
ing the bottle from the ſtamper of the fulling mill it happy: 
to break, and the matter being loſt, he could not finiſh f 
proceſs. 5 . ID 
Theſe experiments may ſerve to throw ſome more light 
the nature, of mercury. | | | 


A partial Eclipſe of the Moon obſerved at Wittembe 
Oct. 2. 1735. N. S. by M. Weidler. Phil. Tranſ. N* 4, 
p. 359. Tranſlated from the Latin. 


H. M. S. 4. m. Europ. time. 5 
o 44 30 The penumbra near Schickardus. 
59 o The beginning of the eclipſe. 
T 1 30 The ſhadow comes to Schickardus : Its « 
rough and unequal. A little after, the mont 
| overcaſt. | | | 
15 © Tycho entirely immerged. The moon imme 
ately again overcaſt. : 
25 30 The obſcur'd portion of the moon grows bla 
| nor can the maculæ be diſcern'd thro the 
dow with a 9 foot teleſcope. 
30 © The ſhadow comes to Grimaldus : now the f 
are ſeen thro' the ſhadow, 
44 30 The ſhadow covers Grimaldus entirely: Nov 
darkened portion is reddiſh, And ammedia 
| the moon 1s again overcaſt. LS. 
25 3o The ſhadow receding touches Zansbergius, 
edge is ſtill rough. 
44 o The ſhadow comes to Gaſſendus. 
11 © T7ycho begins to emerge. 


7 


lent 
they 
wel 
at 
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o The end of the eclipſe above Suellius, the ſky 
clear about the moon. 5 


4 ſock of an Earthquake felt in Suſſex on the 25th 
October, 17345 &y the Duke of Richmond. Phil. Trani. 
N 444+ P- 361. TE CO ls 

N the 25th of October, 1734, between 3 and 4 o'clock in 

0 the morning, there happen'd an extraordinary earthquake 

n Suſſex : And what confirms his Grace in the opinion that 

ere really was an earthquake, ts, that almoſt every body agree 

nthe ſame deſcription, as to the ſenſation, the hour of its hap- 
ning, and the perfect calm that was at that time. His Grace 
ſerves that the ſhock was vaſtly more felt towards the ſea-fide 
wat Shoreham, Tarring, Goreing, Arundel and Havant. At 
bis Grace's houſe of Goodwood, near 3 miles north of Chiche/- 

r, and about 5 from the ſea, it was not ſo perceivable as at 

Chicheſter, where it was ſtill leſs fo than by the ſea-fide. Hig 

Grice had not heard that there was the leaſt touch of it felt in 

W ny parts of the vale on the north fide of the Downs, which 
br the moſt part run eaſt and weſt. | | 


4 farther Account of the ſame Earthquake 47 Havant in 
duſlex Oct. 25, 17343 Dr. Edward Bayley. Phil. 
Tranſ. N* 444. p. 362. 2, 


<7: 25, 1734, between 3 and 4 o'clock in the morning, an 
earthquake was felt at Havant in Suſſex : The ſhock was 
ſo confiderable, as to be obſerved by one or other in moſt houſes 
if the town. The Dr. happen'd to be awake at that time, and 
be perceiv d the bed ſhake under him with a quick tremulous 
motion, which continu'd about 2 or 3 ſeconds, and then ceas d; 
and after a very ſhort intermiſſion was repeated in the ſame 
manner, and laſted about the ſame ſpace of time, as near as he 
would gueſs. He was at firft greatly ſurpriſed at ſo unuſual a 
phenomenon 3 but upon a little recollection, he concluded it 
muſt be occaſion'd by an earthquake ; and he was ſoon con- 
imed in his conjecture by the concurrent obſervations of his 
!bbours, and afterwards by accounts of the ſame from ſeveral 
her places; in ſome of which. it ſeemed to have been more vio- 
knt than at Havant. Several perſons in this laſt place affirm, 
icy not only perceiv'd the ſhaking of their beds, but alſo the 
king of their houſes, together with a rumbling noiſe of 
Cxers, and the like moveable goods in their chambers — 
Other 
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other rooms. A learned and ingenious Gentleman at Hava 
informed tbe Dr. that the motion of his bed appear'd to hin 
like the toffing of a veſſel when it croſſes over a wave, the he; 
and feet thereof riſing and falling alternately ſeveral times 
whereas the Dr's ſeemed rather to rock from fide to fide; But 
theſe contrary motions of the 2 beds are eafily accounted fix 
by confidering the different poſitions of them, his friend's bed 
ſtanding directly eaſt and weſt, and the Dr's north and ſouth: 
For, ſuppoſing the undulatory motion, which the earth might 
| have at that time, to be propagated from eaſt to weſt, the fan 
| kind of motion which caus'd his. friend's bed to riſe u and dom 
lengthways, muſt make the Dr's rock from fide to ſide; as may 
be obſerved in 2 veſſels ſailing in contrary directions on the fame 
waves of the ſea; that which croſſes the waves at right angl 
being toſſed up and down end-ways ; while the other, moving 
in a line parallel with the waves, will be rocked from fide t 
fide. What makes the Dr. the more inclined to think the pro 
gre ſſive motion of this earthquake to have been from eaſt tg 
weſt, is, becauſe it appears from the beft accounts he had of i 
that it was obſerved ſooner eaſt than weſtward, and likewiſe ex 
tended farther from eaſt to weft than north and fourth, 

H-: thinks it may not be amiſs to take notice of ſome remirk- 
able phenomena, which happen'd before and after, as well x 
{ſome other circumſtances, which immediately attended thi 
earthquake; moſt of them agreeing with thoſe figns, whic 
have been obſerv'd by the learned to precede or accompany for 
mer earthquakes in theſe and other parts of the world. It! 
obſervable, that there was more rain and wind for ſeveral month 
ſucceſſively, than for many years before; eſpecially from the he 
ginning to the middle of this month, about which time it clear' 
up, and the weather became ſuddenly very cold with frol 
mornings, the wind blowing generally pretty hard from N. N 
On the 23d of Oct. the cold abated confiderably ; it was cloudy 
but no ram that day. The 24th was calm all day; it rain“ 
moſt part of the afternoon, tho? the mercury ſtood at 30 fo. | 
con: inued very calm all night, and rain'd hard for ſome tim 
before and after the earthquake happen'd ; bur it ſoon clear( 
up, and a ſtrong gale of wind, aroſe within half an hour, 0 
as ſome 1{aid, within a quarter afterwards : It continued blown 
hard all the forenoon. At 4 o'clock in the morning the Dr. ot 
ſerved the mercury continu'd at 30 inches 2%; the ſpirit of win 
at 55 2%, having riſen about 5 degrees fince the late cold wei 


ther. N : 
| 4 
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V. B. The Dr's barometer ind. thermometer were both in 
frame, and made by Mr. Hauksbee. ; : 
The circumſtances related by his Grace the Duke of Rich- 


times % and by Dr. Bayley are confirmed by the united teſtimonies 

* : Bu breral perſons of veracity, who ſigned certificates of what 
mw er obſerved concefning this accident at Chicheſter and other 
s bed es, | | | | 

outh ; 1 Prisdune of the pariſh of Funtington in the county of Sſ- 
mige and fevera! perſons living in the city of Chicheſter, all agree 
e ere was a manifeſt ſhock of an earthquake felt on Of. 25 


out a quarter before 4 in the morning, which laſted by fits 
ne few leconds, about a quarter of a minute, or while one 
icht tell 20, with a motion ſenſibly flow : For, moſt of the 
counts concur in this particular, namely, that the chairs, 
inſcot, doors, cheſts of drawers and other moveables, were 

ard rattling ; and one, that a bell rung of itſelf juſt before 
felt the heaving of their beds; and that there was no wind 
mio at that time, hut that 1t rain'd, and the wind roſe ſoon 


Her. : | | | 
Mr. Green, prebendary of Chicheſter, had informations of the 
ne tremblings, attended with the ſame circumſtances, being 
tat Shoreham, Goreing, Tarring, Findon, Arundel-caſtle 
dd Merſton. | 
% Shaw, Thomas Dagly, and Fohn Towner, all ſervants 
the Duke of Richmond, felt the ſame at his ſeat, call'd 


y for wid, 
lt br. King, riding officer of the cuſtoms in the pariſh of 
ont / Mitrering,. near Bragleſhambay, in the county of Suſſex, 
cribed the ſhock after the ſame manner: And he farther 


'car M, that within half a quarter of a mile of his houſe, a 
frohe man, about 18 or 20 years of age, having been at the 
N. WW": time ta fetch up a team of horſes from graſs, the horſes 
buche to {enfible of ſomething more than ordinary, that they 


ped and ſeem'd very much affrighted, as they were coming 


7 foock of an Earthquake, felt at Aynho i Northamp- 
nhire October 10. 1731; by Mr. Joſ. Waſſe. Phil, 
inal, Ne 444. p. 367. 

T 4 in the morning Oct. 10. 1731, Mr. Wafſe, 
1 Reftor of Aynho in Northamptonſbire, lays, that his 
cows rattied, as if ſome body had been dancing over head: 
e concufſion laſted about a minute; others thought it laſted 
ol. . 7 I | | about 
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about two minutes: It alarm'd the neighbouring village 
Bloxam, four miles ſouth-weſt from Aynho; Barford, fire 
Banbury four miles weſt ; Aderbary, a mile weſt: Crow; 
a mile to the eaſt; and Charleron as much to the north, The; 
was no notice taken of its progreſs ſouth or ſouth-eaſt. 
About a minute after, ſome of the town of Aynho-ſay 
great flaſh of lightning. In the morning the sky locke 
of a land colour: It was ſaid that there was a former ſhoc 
felt October 8, about three in the morning; and that t 
latter was preceded by a noiſe like diſtant thunder. 

It is remarkable, that this ſhock at Aynho was perceiy 
to extend more from eaſt to weſt, than from north to ſou! 
which particular was likewiſe obſerv'd in the ſhock felt 
Suſſex, in 1734. , | | 


| The ſequel of the Experiments on Mercury; by Dr. Boet 
haave. Phil. Trani. N“ 444. p. 368. Tranſlated from ih 
Latin. ; | | 


ROM the obſervations on mercury, Phil. Trag. 
430, p. 145, and N“ 443, p. 343. it appeared, th 
the nature of mercury is never changed, tho ſurprifing| 
varied in appearance it ſhould often ſeem+ to change into ne 
forms. The Dr. now comes to rehearſe ſome other proceſſ 
he had made; whence a much greater conſtancy or immut 
bility is evinced, and at the ſame time the nature of oh 
metals will be ſhewu. The moſt ancient Alchemiſts, at 
who may juſtly be reckon'd the beſt, unanimouſly agree, th 
mercury is quick metal: But then at the ſame time they 
firm, that when it is genuine and free of all impurities, i 
ſo ſimple, as to be entirely the ſame in all its parts, ard 
capable of being divided into parts of a various natun 
They moreover affirm, that upon that account it is imm 
table to every cauſe, and at the ſame time of ſo penettati 
a nature, as to be able to diſſolve all other things; 2 
yet itſelf remain unchangable: And as they are plat 
agreed in theſe things, ſo likewiſe in this, that it is neverg 
pure from its veins, but jalways tainted with a heterogene 
impurity, which, origina ly being ooncreted and hence gro 
ing up with it in a ſurpriſing manner, is intimately 1ncor; 
rated therewith, They regret that it is with the great 
labour it is freed of that impurity ; becauſe in the prime 
formation of the ſced it is inſinuated and almoſt indiſſolut 
incorporated with its very principles of vege tion; 9 
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purity they call'd ſulphur; in reſpe& of which alone 
key diſcover'd quick-filver mutable ; and this alone they 
lame as what hinders its ſubtile penetrating quality by ob- 
ding the peculiar edge of mercury; and what makes it 
mite with adventitious matter. But ſhould an ingenious and 
ucky artiſt by ſome ſecret method free this mercury from 
il its congenital impurity, it would be no longer change- 
hle, it would acquire a degree of ſubtility, by which it would 
nade all other things; would not mix with any thing in 
mure, but obſtinately retain the ſtricteſt purity, But how 
fupriſing is its nature! It concocts crude metals, perfects 
the baſer ones, readily attenuates and reſolves all other bo- 
lies, and turns them into their radical moiſture; and thus it 
b juſtly cried up as the chief inſtrument in medical and che- 
mical arcana's. The adepts, it is true, tell us, that it re- 
ſembles fire, which remaining unchangeable itſelf, changes 
ery thing elſe : and dividing and uniting every other thing, 
remains itſelf untouch'd and intirely free. | 
By ſuch tempting promiſes chemiſts were incited to find 
ot a method of freeing mercury from this impurity, in order 
WT have it pure and fimple : And the wiſeſt of them thought 
i was to be burnt out by fire alone; becauſe fire is the 
ſole purifier of metals: Hence aroſe the diſtillation uf mer- 
cury in clean cloſe glaſſes ; and this ſo often repeated, till 
the whole was turn'd into a red, ſhining powder. But 
urging this powder with the ſtrongeſt degree of fire in 
dean glaſſes, they again recover their priſtine mercury; 
which they miſtakenly took for purified, fince by the new 
ation of fire it ſuffers itſelf ro be again reduced into a 
imilar red, and ſhining powder. And the greateft maſters | 
openly deny that quick-filver duly purified and defecated 

by art, can ever by the action of fire be brought into a 
powder, even if the proceſs be continued to eternity. And 
bee perhaps it may be proper to peruſe what has been ſaid 
Phil. Tranſ. Ne 430, about 51 diſtillations of the ſame mer- 
ry in glats veſſels. 8 | | 
But it is ſcarce credible, that its depuration can be ob- 
mind by ſuch a method; and poſſibly there was another 
method of working by which this was to be done: And 
the chief Maſters in the art do plainly enjoin a different me- 
od: For, they ſay that this depuration is procured, while 
he nucleus of the mercury is detained by the pureſt bodies, 
wich from their near affinity with it, do cloſely and indiſſo- 


{24 h lably 
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lubly unite therewith : But gold and ſilver are pure, fit 
metals, and very like genuine mercury, either if we rep; 
their origin or their matter. They hold that it hence folloy 
if mercury be mixt with a perfect metal, and by means « 
fire be again ſeparatcd therefrom in glaſs veſſels cloſe ftoy 
that the part of the pure metal will take in the mercy;y 
and at the ſame time ſeparate the impure from the pur 
part: The Dr. had a mind to try what truth was in thi 
aſſertion, by ſetting about a laborious proceſs, the ſucceſ i 
which was as follows. EI EG: 
The Dr. had at the bank at Amſterdam two ounces and 10 
the pureſt gold, that could be procured by Aſſayers art; b 
divided it into five ſmall maſſes that weigh'd + an ounce each 
He put them all into a clean glaſs retort, and poured : 
ounces of pure mercury that had been once diſtilled be 
fore ; half the mercury came over from the gold, which 1; 
under it at the bottom of the retort. Having thus finiſhe 
the proceſs, there came over 13 ounces of mercury into th 
receiver: At the bottom of the veſſel the gold was now en 
tirely diflolv'd in the mercury, in the form of a perfect whit 
mixt, call'd an amalgam : Whence it appears, that gold1 
difiolv'd by the heat alone of boiling mercury; and this ſeem 
to be the beſt method of mixing theſe two together, call! 
by artiſts Amalgamating. After drying well the quickfilve 
that came over, he return'd it upon the remainder 1n the re 
tort ; and he again brought over by the fire an equalquantit 
of mercury, which after drying he poured afreſh upon the re 
mainder : And this he repeated 50 times. At laſt there cam 
over pure mercury: Ina glaſs mortar he ground with a glil 
peſtle the black amalgam that remain'd at the bottom of th 
retort, and the water he poured thereon. became muddy, h 
waſh'd it with pure water, which again became muddy uf 
on grinding. This he cauſed to do for 13 days, when th 
water was no longer muddy, but the amalgam ſhone brigh | 
and the water remain'd clear. The powder, prepar'd 
grinding, and waſhing, which was of a dark colour, and 0 
a horrid metallic taſte, when dried well, weigh'd 83 grains 
the mercury and gold weigh'd 26 ounces, 7 drachms ; tif 
were ſeven grains loft ; three drachms ard 4 in 50 proceſſes 
This happen'd partly by the mercury evaporating, an 

artly by us adhering to the filtring paper, by which it ug 
dricd from the water, into which it was recciv'd in diflill 
tion, p 


: 10 Wh 0 


he, therefore, caus'd diſtil over again 25 ounces, x drachn 
46 grains of that laſt and pureſt amalgam, always bringing 


was entirely ignited; and there came over 20 ounces of t 


ſame quickſilver it was before, with every quality obferv 


254 MEMOIRS of the 


But his joy was check'd upon recollecting how often bis ovee 
haſty hopes had vaniſhed into, ſmoke : Amidit theſe doubts hy 
refolv'd not to reſt, till he was certainly aflur'd of the truth] 


over half of the mercury, and pouring it on again for 62) ſexe 
ral times; and he ceaſed waſhing it any longer with water, i 
order to {ee the event, By this proceſs the matter uſually prey 
dark, fo as at length to be almoſt black: Then he did over th 
glaſs in which it ſtood with a coating that could bear an op 
fire; and thus he urged the black amalgam, that was no Jong: 
waſh'd, with ſo intenſe a fire, as that in 3 hours time the reto 


pureſt mercury; and afterwards breaking the veſſel he found 
the bottom 2 ounces and + of the brigheſt gold, without leavin 
any dreg at all behind. | = 
e afterwards took 7 drachms, 57 grains of the powder 
2 50 diſtillations; and urged it with a very intenſe, open fir! 
a retort coated over, ſo as to ignite for tome time: From th 
powder were recovered ) drachms, 46 grains of the pur 
mercury; at the bottom of the retort remain'd, as he found 
6 grains of a dark powder. 


Upon weighing hydroſtatically the quickfilver urged in thi 
manner 877 times, he found it to pure water, as 13 and 1 
x ; ſo that its denſity was not changed, notwithſtanding it un 
derwent ſuch a variety of operations, nor was it freed of any 
its lighter parts. As the Dr. underſtood that his methode 
finding out the weights, mention'd Phil. Tranſ. N* 430.v 
ſuſpected not to be ſofficiently accurate, he now adds what fvl 
lows from what was ſaid above. = | 

1. Gold diſſolved by mercury, by repeated coction and tr 
ture, changed nothing of its priſtine nature, loſt nothing of f 
proper weight, and acquir'd nothing, as far as could be gather 
from the foregoing experiments. 

2. Quickiilver, mixt with gold, and again ſeparated fo 


it by fire, has part of it turned into a dark, ſubtile, powder, q a 
a horrid metallic, taſte, and of a quite different nature fro A 
what it was before; and this always happens till 877 timely „, 
yet it again returns, by a ſtronger degree of fire alone, to f h, 


by art. | 
3. Fire therefore and gold do not by this means ſepar; 
from quickfilver different parts, as ſulphur, dregs, or mm 
T3 OD | thing 
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e; but only change it in outward appearance, which is 
- "recoverable, and ſo entirely the ſame, that its proper 
igt is in nowiſe changed. ä 3 N 

4. Quickfilver and gold by the force of fire do immediately 
gange the ſil ver brightneſs of their amalgam into a dark and at 
Fngth a black colour: But the reſtoring the filver brightneſs to 
he mercury, and the yellow brightneſs to the gold by a ſtronger 
degree of fire alone, ſhews that this colour does not infer any 
arruption or real change in the nature of the metals. 

. Tet if native mercury can poſſibly be depurated by gold 
ad fire, according to the opinion of the ancients, this muſt be 
perform'd by ſome other proceſs. 

6, The hopes of fixing mercury with gold by the action of 
fre prove all abortive : Since after ſo much labour and length 
o time, there is not even a beginning towards it; the laſt di- 
fillation was performed as eafily as the firſt, M5 

1, Hence we have no confirmation of the opinion, that fire 

an concrete to metals or to mercury to the increaſe or genera- 
on of ſomething metallic; or to the fixt ſtable change of the 
netal itſelf. 
8, Great then is the conſtancy and fimplicity of quickfilver 
nd gold! If gold were originally quickfilver ; is it not then 
tuly aid, that mercury either entirely evaporates in the fire, 
it remains entirely fixed therein. * ET x 

9. The big promiſes of 2 great men in the profeſſion about 
the diſſolving of gold by triture, either with or without water, 
prove all vain : They declin'd the troubleſome taſk, and were 
wer haſty in making conclufions, | „ | 

There remain'd one thing worth enquiry ; whether mercury, 
ditild fo often from gold by the force of fire, had not depo- 
ited that property, by which it is turned by diſtillation into the 
pwder, call'd precipitate per ſe? He, therefore, caus'd diſtil 
na clean glaſs retort theſe 20 ounces of quickſilver, diftiWd 
$17 times from gold, and that with ſo ſtrong a fire, that no 
mercury at all remain'd 1n the retort after each diſtillation, and 
this he repeated 8 times. At the bottom of the retort he had 
I: grains of a ruddy, ſparkling, ponderous, mercurial precipt- 
ate, of a horrid metallic taſte. The Dr. therefore was aflur'd, 
that even this quality is not taken from the mercury by this la- 
borious proceſs. | : 


„ 
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As improvement of the Diving Bell; by M. Triewald, Pil 


Trani. N“ 444. p. 377. | 


M Triewald having made trials with the diving bell an 
air barrels in ſeveral depths on the coaſt of the Byj;i 
according to the ingenious improvement of Dr, Halley, mad 
in 1716, but with ſome {mall additions, found by experiene 
that no invention built upon any other principles than thoſe 
the campana urinatoria, can be of ute in any conſiderall 
depths ; or that the diver in any other invention whatever, ca 
be a ſingle moment ſafe. As to the many inconveniencies th; 
attend other inventions, he only mentions that of a water ar 
mour, in which the man is drowned in an inſtant, when ſuch 
machine receives the leaſt leak : Whereas experience has ſhe; 
that the danger is not io great when ſuch an accident happe 
to the diving bell; as to his knowledge it did once, when th 
diver was 12 fathom under water, and a pretty large hole y; 
ſtruck into the bell, by a boult of the wreck he went upon 
when the air ruſh'd out of the ſame with ſuch violence as aſt 
niſh'd the beholders by the exceſſive boiling on the ſurface « 
the water, but the man in the bell clapp'd his hand to the hq] 
or leak, and gave a ſignal to be haul'd up; which was dan 
with all the eaſe and ſafety, as if no {ach accident had happend 
the water having only riſen about half a foot inte the bell 
this leak. 

This fame man had a worſe accident befal him at anoth 
time, by the bell's ruſhing down at once about a fathom « 
more, by the careleſsneſs of thoſe that worked it; the blo 
guſhing out of his noſe and ears, he felt an intolerable preflu 
on his whole body; which ſhews, that when a man in a diviq 
bell is flowly and gradually let down, he at ſuch a time and b 
«Fgrees reſpiring compreſs'd air, which by the lungs is forct 
into the blood, cannot fee] the external preſſure of highly com 
preſs'd air, nor of the water reaching ſome parts of his body 
A conveniency no other invention can afford, where the diver! 
10 drew his breath from air in its natural ſtate. 

M. Zriewald has often with pleaſure obſerv'd, that wht 
he has caus'd the bell to ſtop, at 5 fathom depth, and the dir 
tak ing in the air contain'd in an air barrel, lower'd down a {i 
thom deeper than the bell, without opening the cock for di 
charging the hot air; the water would, by the accels oft 
air out of the barre], be entirely, or to a very {mall matte 


expel'd out of the bell; and when the fame was again ** 
| | oh 
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an 5 fathom more, the ſame operation with another air barrel 
rated, and the bell afterwards haul'd up, it was no ſmall 
ter of delight to obſerve, that every fathom the bell came 
o it would diſcharge itſelf of the ſuperfluous. air in a large 
unity, which came up from the bottom of the bell, in bub- 
ls, as big as oſtrich eggs; and thus diſcharge of air con- 
hu d, til the equilibrium of the air 1n.the. bell, and preſſure 
the water, were reſtor'd, and til] the bell came above the - 


efice of the water. W 35 
rab 1: other times he obſerved, when no air was by the way 
„ ca ben into the bell, but the fame lower'd down the common 
$ tha | i, and haul'd up again after ſome time, that the very inſtant 
er agen the bell ſhould, part with the ſurface of the water, the 


tnoth of two men more was requir d at tbe capſtan at that time, 
un before and after the bell hung freely in the air: From 
hence he pre ſumes it plainly appears, that the air, which paſ- 
3thro' the lungs of a living creature, loſes ics elaſticity ; and 
hat the lungs of a man make a kind of a vacuum in the bell; 
which reaſon the diver feels at the my inſtant, when the 
|| parts with the water, a very ſmart — ure in his ears. 

Tho' experience has thus taught, that no invention is more. 
e and uleful than the campana urinatoria, with the ingenious 


wens of Dr. Halley; yet. M. Triewald has likewiſe 
lh und, that this invention is not to be made uſe of without con- 


terable charge; it requiring a large veſſel, and number of 
nds, to work. and manage ſuch a large diving bell, together 
ih the air barrels and the ir reſpective weights for tinking : 
hat the expences therefore. might be lefſen'd z and that the 
Wing bel], nevertheleſs might anſwer all the intents and pur- 
ls of Dr. Halley's, M. Triewald has made the following 
prorement on it. „„ ET V + 
The diving bell AB (Fig. 2. Plate VIII.) M. Triewald 
sd to be made of copper, and he reduced the ſame to a very. 
all compaſs in regard to Dr. Halley's, as may be ſeen by the 
e under the draught ; by which means it is eaſily managed 
2 hands: Yet he pteſumes that a diver may live in the ſame 
s long a time, and with as much eaſe, at a very conſider - 
e depth of water, as in a bell of twice its capacity; becauſe 
it tho' a man in a large bel] has undoubtedly more air than 
les; and conſequently, ſhould be able to ſubſiſt a great 
ile longer on a large than on a ſmall quantity of air; yet 
e his head is generally in the upper part of the bell, where 
bot air takes up its refidence, he receives very little or no 
PLA, 7 - SE EE. —KFa 


1 PP 


25s MEMOIRS of th 
benefit of the air under his chin or breaſt, tho' never ſo f+ 5; 
reſpiration ; which air, nevertheleſs, in the lower parts of th 
bell will remain cool a long time after he has been in the hel 

and has with difficulty drawn his breath; as is very obvia, 
to any one who has been in a German Bagnio, and ſuch as 
uſed in Sweden ; where in a fingle room all the degrees of hi 
are to be felt, by means of a contrivance like ſtairs to the ye 
top of the cieling: A man, when he places himſelf on the up 
permoſt ſtep, will feel an exceſſive heat; fo that any body ne 
very much us'd to it cannot endure the fame, nor draw h 
breath, but faint away: Whereas on the firſt, ſecond, and thir 
ſteps from the floor, the heat is very moderate; nay, ſometia 
the air near the floor is pretty cool; when at the ſame time ne; 


the cieling the heat is intolerable. Peg 
To obviate this inconveniency he caus'd a ſpiral tube of oy 
per, b, c, to be placed cloſe to the inſide of the bell, and f 
in ſuch manner that the ſame may be taken out and cleanꝰd 
pleaſure, and with eaſe; and at the ſame time not encunh 
the diver, when he is in the bell: At the upper end of th 
tube b, a flexible leather tube 1s join'd 2 foot long, at the- 
of which is a turned ivory mouth. piece, which the diver( 
ſoon as he perceives the air to grow hot in the top of the bel 
keeps conſtantly in his mouth; which may be done by means 
the flexible tube in whatever poſture he is in, as ſtanding, f 
ting, bending his head, Sc. and all the while he draws h 
breath thro' the abovementioned tube, and the air from e; 
which contrivance he not only draws continually cool and fre 
air as long as any is in the bell, but occafions at the ſame tin 
a circulation, which is ſo neceflary to the very being of air ſe 
pecially in a compreſs'd ſtate) and its prefervation for the uſe 
animals; a thing he has found of great conſequence ; and 
much the more neceſſary, as any body who has been in a divi 
bell for a long time, without any new ſupplies of air, and h 
been reduced to the laſt extremity of breathing in the ſame, v 
agree, that when at ſuch a time the bell begins to be haul'du 
an d by that means the compreſſed air is allow'd to expand? 
is put into motion never ſo little, the man receives a new lil 
as it were, and incredible comfort and eaſG. 

Again, when in coal pits, levels are drove in the coal or th 
dykes, the air of the level or adits growing hot by the bre: 
and ſweat of the hewers and workmen for the want of a cite 
lation of the air; M. Triewald has found it to be an excelk 
remedy, to place, along the fide of the drift or adit, a ſqui 
A a WOC 
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woden box, open at both ends, laid from the place where the 
ir is cog] and good, and reaching, by joining one box cloſe to 
nother, as far as where the work is carried on. And thus by 
his fimple contrivance, a circulation of air is obtain'd, and 
qmerines to that degree, that when a candle is held at the end 
{the box, where the cool air enters, the flame is driven out by 
he current of cold air entering and circulating thro! the box. 

by this experiment he is apt to think, that tho' the diver 
ſhould not keep the end of the flexible tube in his mouth, 
vhich he may do with all the eaſe in the world, yet that the 
jr would circulate throꝰ the copper tube, and he receive no 
ſnall benefit by it: DDDD are the weights for finking the 
ll, contriv'd in ſuch manner as with great caſe to be hook d on 
te fame hanging on the cable, The iron plate E, fixt to the 
chains FF P, ſerves the diver to ſtand upon, when he is at 


d fi 

work, 7 | 
de bell is very well tinn'd on the infide ; and as in all ri- 
In ers, and the coaſts of the Baltic, the water is exceeding clear 


nd limpid ;; becauſe there is no ebb and flood, M. Triewald 
bas placed 3 ſtrong convex lens's GGG: By theſe means the 
liver can not only fee what is under him, but likewiſe on all 
des at a good diſtance. | 


-a0S Theſe glafles have ſtrong copper lids, HHHH, like ſnuff 
res; which lids are ſhut, when there is no occafion to diſco- 
8 WS: any objects in the bottom of the ſea, and ſerve to preſerve 


te glaſſes from being broken. 


{ Deſcription of the Mooſe deer of New England, and a 
ſort of Stag in Virginia; .rozetber with ſome Remarks 
om Mr. Ray's Deſcription of the Hying Squirrel of Ame- 
rica; by Mr. Samuel Dale. Phil. Tran. N“ 444. p. 384. 


a HE mooſe-deer has been mention'd by ſeveral authors; 
R but their accounts have generally been ſo very imperfect 
1 lt little ſatisfaction hath thereby been given to the curious en- 


Jurers into natural hiſtory. The firſt mention that Mr. Dale 
ns made of this animal is by Mr. 72 elyn, in a little tract, 
d New England's rarities; where p. 19: he writes, that 
ts a goodly creature, ſome of which being 12 foot high, 
their horns exceeding fair, with- broad palms; ſome being 
: farhoms from the top of one horn to the other.” Much ta 
e fame purpoſe is the account he gives of this animal in ano- 
er book of his, called 2 voyages to New England, where 
38 he ſays, that the mooſe or elke is a creature, or rather a 
3 monſter 


DO 
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* monſter of ſuperfluity, when full grown, being OR RI 
bigger than an Engliſp ox. What Neal, in his Hiſtory; 
New England Vol. II p. 573, hath of this animal, card 
him the moſe, is copied from the aforeſaid Tofſelyn The hel 
and fulleſt account of this animal was ſent by Mr. Dull 
and publiſh'd Phil. Trar/” Ne 368. p. 165, where he maj. 
them to be of 2 ſorts, viz. the common light grey mooſe, cal; 
by the [:dians, Wampcoſe ; and the large or 2 mooſe, 4 
to the grey mooſe, Mr. Dale takes it to be no other than thi 
Mr. John Clayton, in his account of the Virginia quadrupedy 
publiſh'd in Phil. Tranſ. No 210. p. 122, calls the elle 
which in the Memoirs for a Natural Hiſtory of animals, yi 
liſh'd at Paris and engliſh'd by Mr. Parfield, p. 167, is call! 
by the name of the ſtag of Canada, of which Mr. Dale h. 
| Cen a fingle horn, ſent by Mr. Mark Catesby from Virgini 
by the name of an elke's horn, and was in all reſpects lil 
thoſe of our red deer or ſtags, only larger, weighing abo 
12 pounds averdupois; and from the burr to the tip meaſur 
by a firing about 6 foot high. Mr. Dudley writes that his pr 
mooſe is likeſt the ordinary deer; that they ſpring like the 
and herd together ſometimes to the number of 50 in a company 
But whether he means the red, the Virginian, or the tall 
deer, is uncertain, he having ſaid nothing of their hou 
which was neceffary tu diſtinguiſh them. The black mooſe Wo 
gccounted by all, that have hitherto writ of it, a very lar 
creature. The above-mention'd : Mr. Fofſelyn makes it mal 
times bigger than an ox; and Mr. Dudley writes, that the hu 
ters have found a buck or ſtag-mooſe 14 ſpans high from i 
withers ; which at 9 inches to the ſpan, is 10 foot and 1; 
that a doe or hind of the fourth year, kill'd by a Genin 
near Boſton, wanted but one inch of 7 foot in height, TI 
flag, buck, or male of this kind hath a palmed horn, not | 
that of our cornmon or fallow deer, but the palm is mu 
longer, and more like that of the German elke; from vhi 
it differs, in that the mooſe hath a brahched © brow antler! 
tween the burr and the palm, which the German elke hi 
©" pron 1 
Fig. 3. Plate VIII. repreſen's the head, or rather the at 
(as it is called in heraſdry) of a black maoſe- deer, which v 
i Mr. Dale fr. m New England; the dimenſions of wii 
re as follows: * -* - .. VVV 


1a „ 3 3 . 


AB 56 inches | 
GA 30 IR 


3 
9 
14 
5 | 7 
The horn of this New- England black mooſe agrees not 
v fgure with either of thoſe mentioned in Phil. Tranſ. 
12). p. 489. and Ne 394. p. 123, found foſſil in Ireland; 
de lalt of which Mr. Kelley writes, that for want of ano- 
her name, they call'd them elks horns Mr. Dale ſuſpects 
at thoſe horns Mr. Ray mentions in his Synop/is met hodica 
ninaium quadruped. to have ſeen with Mr. Holney, an 
wothecary at Lewis in Suſſex, as alſo in divers 2 
were not the horns of this black or American mooſe, but of 
the German elke; becauſe that inquiſitive gentleman takes 
v notice of any brow antlers they had, which Mr. Dae thinks 
uns too notorious to have eſcaped his oblervation had there 
deen any ſuen. 8 . 
As to the number of young ones, or calves, which the 
wſe brings forth ar a time, authors vary : For, Mr. Dud- 
y faith, that they bring forth but two: Bur Joſſelyn in his 
jw Voyages, p. 89; and from him Neal, that they bring 
forth three; and that they do not go ſo long pregnant, as our 
hinds, by two months. What theſe two laſt mentioned au- 
thors write as to their caſting their calves a mile diſtant from 
eich other, doth nor ſeem . probable ; nor does Mr. Dale 
find, that Neal, in his deſcription of this creature, makes 
ny mention of their having a long tail, tho? charged ſo by 
Mr. Dudley, who likewiſe omits the brow-antlers in his de- 
kription of their-horns | 2 

There is another beaſt of the deer kind, which though 
ry common in Virginia, and undoubtedly, in other of the 
orthern provinces of America, yet fo far as Mr. Dale knows 
* not deſcribed by any author, Mr. Beverly in his pre- 
"mt ſtate of Virginia mentions both elke and deer in that 
vuntry, but doth not deſcribe either. | 5 
| Bur by what Mr. Dale receiv'd from Mr. Catecby, the firſt 
Mould be the Canada ſtag, and the other, the deer here 
entioned. Mr. Clayton like wiſe mentions the elke, _ 
i me Op i 
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he faith are beyond the inhabited parts, aud are the fam 
with Mr. Beverley's; as allo the deer of which he ſaith ther 
are abundance, yet he doth not deſcribe them, but calls ther 
red deer, though they are not the ſame with what we here 
call by that name, but of thoſe that follow. | | 
That which Mr. Dale takes for the undeſcribed deer. ; 
of the ſtag-kind, having round horns like them, not ſpread 
ing out as in the ſtag or red deer, but meeting nearer to. 
gether at their tips, and bending forwards over the face 0 
the animal; the brow-antlers are not crooked, ſtanding for- 
wards, but ſtreight and upright, as repreſented Fig 4. the 
dimenfions of which are as follows. | 


a b 11 inches 


a cb 20 te 
a d 12 + the 
def 12 7 are 
de 11 ſhe 
g h 2 4 10 


The skin of this deer is of a ſand colour, with ſome black 
hairs intermix'd, and while young ſpotted all over with white 
ſpots, like ſome forts of fallow deer; being likewiſe about 
their ſize when full grown, The Dama Virginiana Riii 
Synop. Animal. quadruped. p. 86. which was formerly in 8. 
Fames's-Park, ſeems to be different from this; if Mr. Vi. 
loughby was not led into a miſtake in taking it to be of the 
palmate kind, by only ſeeing it when the horns were ſhed :| 
Perhaps this laſt of Mr. Ray may be the maurouſe of 7/: 
ſelyn's Voyages, p. 91. which he ſays is like the mooſe, on. 
ly bis horns are but ſmall, and the creature about the ſize 
of a ſtag ; but his deſcription is too ſhort to be fatisfac- 
tory. | | 
| There are other forts of deer mentioned by Mr. 7o/elyn 

in his laſt quoted book, p. 87. as natives of that country, 
as the buck, ſtag and rain-deer : But whether they are the 
ſame with thoſe call'd by the ſame names in Europe, Mr. 
Dale cannot determine; the deſcriptions of them being 
omitted. Mr. Jo elyn likewiſe mentions as another Jort 
of American deer, an animal call'd a maccari, caribbo, or po 
hano : But by the account he gives, it ſeems to be a fiction; 
no ſuch animal being, Mr. Dale thinks, in rerum natura 


M. 


« 
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Ray in his Synop. quad. p. 215, rather refers the 
5 — 8 the 5 than to the ſquirrel 
ind, becauſe their tails are broad aud plain, and not turn'd 
her their backs when they fit ; which miſtake may, probably, 
ne from only ſeeing the skin of one dead, when the hair 
their tails had been eaten off by mites : For, in one Mr. 
ue ſaw alive, which was brought over from Virginia, the 
al was hairy, as in others of the ſquirrel kind, tho“ rather 
inner ; and it turned over the back as in other ſquirrels. 
Dr. Mortimer obſerves, that the ſame ſpecies bf flying 
fuirrels hath been found in Poland ; a deſcription of which 
wether with an accurate Fig, is given by M. Klein, Phil. 
110. N' 427. | 2 
10 that as to the large horns found foſſile in Ireland; 
ke has taken particular notice (in ſeveral he ſaw) befides 
he main horns being palmated, that the brow-antlers 
fo likewiſe 3 a circumſtance peculiar to the rain- deer 
hectes, being of great ſervice to them in removing the 
now, in order to get at the graſs or moſs underneath, which 
b their chief ſubſiſtence in Lapland. a. 


h Attempt to explain the Phenomenon of the Horizontal 
Mon appearing bigger than when elevated ſeveral Degrees 
above the Horizon, ſupported by an Experiment; hy Dr. 
Defaguliers. Phil. Tranſ. N“ 444. p. 390. = 1s 

HIS apparent increaſe of . the moon's diameter 
(which a telefcope with a micrometer ſhews to be 

aly apparent) is owing to the following early prejudice we 
wwe imbibed from children, | | 
When we Jook at, the sky towards the zenith, we imagine 
to be much nearer to us, than when we look at it towards 
lic horizon ; So that it does not appear ſpherical; according 
the vertical ſection EFGHI [Fig. 5. Plate VIII.] but 
liptical, according to the ſeclion e Fg Hi. The sky thus 
ken ſtrikes the eye in the ſame manner as the long arch'd 

wot of the iſle of a cathedral church. or the cieling of a 
ang room. ä | > Eats | | 
This being premis'd : Let us conſider the eye at C (Fig. 5.) 

hon the ſurface of the earth; and imagine Cat the ſurface 

o coincide with K at the centre; to avoid taking into con- 

ration that the moon is really farther from the eye when 

aide horizon, than when it is ſome degrees high. Now 
nen the moon is at G, we conſider it as at g, not much 


farther 


— — — EEE ESE ES 


at h, almoſt as 
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farther than O; But when it isat H, we ima ine it ty} 
far again, \ e fubtend 
ſame angle nearly as it did, before, we imagine it to be 


much bigger, as the diſtance ſeems to us to be increard. 
To Ni 


and bigneſs ; and having placed, A B at the diſtance of jx 


eight foot from the eye, he placed CD at double that di 


ſtance; then cauſing any unprejudiced perſon to look at th 
candles, and asking which was the biggeſt. The ſpectator an 
{wer'd, they were both of a bigneſs ; and. that they appear 
ſo, becaule he allow'd for the greater diſtance of CD; aq 
this likewiſe appeared to him when he look'd through 
ſmall hole. Then deſiring the ſpe&ator to ſhut his eyes f. 
a little, the Dr. took away the candle C D, and placed t 
candle E F cloſe by the candle A B; and tho' it was as ſho 
again as the others, and as ſmall again in, diameter, t 

ſpectator, when he opened his eyes, thought be ſaw th 
fade candles as before. Whence it is to be concluded, th 

when an object is thonght to be twice as far from the eye 
before, we think it to be twice as big, — it ſubtendsb 

the ſame angle. — And this is the caſe of the moon, whid 
appears to us as big again, when we ſuppoſe it as far apai 
though it ſubtends bur the ſame angle. 

The difference of diſtance of the moon ig perigeo 1 
apozeo, will account for the different bignels of the ho 
zontal moon at different times, adding likewiſe the con 
deration of the faintneſs, which, vapours ſometimes -thro 


on the appearance. 


An Explication of the preceding Experiment to account 


the appearance of the horizoncral Moon; by the ſi 
Phil. Tranſ. Ne 444. p. 392. 5 | 
R. Deſaguliers made an experiment with three ir 
D balls for confirmation of what he had advance 
namely, that the deception ariſes from our judging the hot 
zontal moon to be much farther than it is, which is as i 


Jows : T9 
1. Two cqual ivory balls (Fig. . Plate VIII.) were! 


one beyond the other in reſpect of the eye at E; name 


A B at 20 foot diſtance from the eye, and CD at 40. 


2. 


r again. While, therefore, it ſubtends i}; 


rate this, the Dr. contriv'd the followi g Exper 
ment: 1 


He took two candles A B, CD, (Fig. 6.) of equal heig 
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1 1 is certain by the rules of optics, that the eye at E 
hall ſee the ball C D under an angle, but half as big 
i ſees the ball A B; that is, that the ball C D muſt ap- 
u no bigger than the ball op placed by the ſide of 
an: when looking at the two balls with the naked eye 
an open room, we conſider that C D is as far again from 
ke eye as A B, we judge it to be as big as A B, (as 
rally is) notwithſtanding it ſubtends an angle but of half 


t th ubigneſs. ; 8 
Now if unknown to the ſpectator, or while he turns 


— i; back, the ball C D be taken away, and another ball op 
a half the diameter be placed in the ſame line, but as near 
ug, at the fide of A B, the ſpectator thinking this laſt 


sls be at the place of CD, muſt judge it to be as bi 
CD; becauſe it ſubtends the very ſame angle as C D did 
hof bre. „ | nos | 
k therefore follows, that if a ball be imagined to be as 
; chil again as it really is, we make ſuch an allowance for that 
ngined diſtance, that we Judge it to be as big again as it 
notwithſtanding that the angle, under which we ſee it, is 
ogrester than when we look at it knowing its real di- 
WI unce. : | | 3 ä 
bor this reaſon the moon looks bigger in the horizon, and 
tir it, than at a conſiderable height, or at the zenith; 
o aue it being a common prejudice to imagine that part of 
Hy much nearer to us which is at the zenith, than that 
ut towards the horizon: When we ſee the moon at the ho- 
wn, we ju ppoſe it much farther ; therefore, as it ſubtends 
e fame angle, or pun br ſame, as when at the zenith, 
W imagine it ſo much bigger, as we ſuppoſe its diſtance 
eater, : „ 
lau The reaſon why this experiment is hard to make is, be- 
ehe light from the ball o p is too ſtrongly reflected on 
no unt of its nearneſs: But if we could give it fo little 
git as to look no brighter than the ball C Dit would deceive 
5 ry body, The Dr. made the experiment ſo as to deceive 
is has were not very long ſighted: Bur he owns he found it 
| hard to deceive thoſe who ſee at a great diſtance ; tho- 
5 would all be deceiv'd, if the diſtances were of 500 or 
rc H bot. Now in the cate of the moon, the deception is 
ame pd; becauſe the vapours, through which we ſce it when 
", take 'away of its brightneſs ; and therefore have. the 
bor. X. LI | ſame 
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ſame effect as would, or does happen in the experim | 


when the light of the ball op ſtrikes the eye no ſtronger i 
the light of the ball C D. ö ger! 


Some Obſervations on a Man and Woman bit by Vipers; 
Dr. Atwell. Phil. Tranſ. N“ 444. p. 394. ö 


July 3. 1734. T HE ſame man, who had been bit f. 
5 merly by a viper in the preſence of! 
veral members of the Royal Society, was again bit in the p 
ſence of ſeveral others beſides Dr. Atevell, in the publick 
of Exeter College at Cxford. He receiv'd two punQures 
the wriſt, a little above the thumb; the blood iſſued, 2 
more venom lay upon the orifices than could be imme 
ately imbibed. He complained in about half an hour's tin 
that the poiſon was got up to his ſhoulder,” and was ent 
ing his body. But notwithſtanding this, he was not ſuffer 
to apply his remedy (/allad oil) till one hour and 101 
nutes after he was bitten ; by which time he began to 
fluſhed and in a ſweat, his hand ſwoln and diſcoloured. 
Upon an application of his medicine, he found fot 
abatement of his pain; but the ſwelling appear'd more 
fible, and ſpread itſelf farther into his arm, In about aqu 
ter of an hour the man ſunk under the table, and cc 
lain'd of violent pain in his back and bowels, nor could 
bear to be mov'd. At laſt, bis pulſe failing, his jaw be 
fallen, his countenance changed, and eyes fixt, he 
ſtretch'd upon the table, and the medicine applied to 
belly, and ſtomach. Soon after which, recovering a little, 
began to vomit, and he brought up more than a quart 
phlegm and bile. In this condition he Jay for more than 
hour, and then was remov'd into the Doctor's lodgings; whi 
he was ſciz'd again with a fir of vomiting, and likewile p 
ging, and continued ſo till midnight. The Doctor kept! 
in his houſe upwards of an hour in hopes of his grow 
better; but his diſorder ſtill continuing, and he bein 
weak and feeble even to ſtand, the Doctor ſent him ho 
in a chair to his own lodgings, where he was put 1nto U 
and after midnight fell aſleep, and waked next morning p 
fectly well, only that his arm was till ſwoln, and the fl 
Puited, as if it had been dropſical. His arm was bound 
in papers dipt in his own medicine (/a//ad-oil) and this 
all, as far as the Doctor could obſerve os learn, that was 
plied to it. 7 5 
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ſhe fame day two young chickens were bit; one died in 
hours, and the other in four hours time, A third was 
three times; and then had the medicine applied; but it 
1 at the end of 10 hours. The fleſh of this laſt was 
am very black, and there was much extravaſated lymph 


wor could not perceive, that the viſcera were at all diſ- 


t fe N 

f 10 d. 6 5 „ | | 
of! 1 4. Another fowl, half grown, was bit in two places, 
N the medicine was applied; in half an hour after, the 


ul cat and ſeem'd much recover'd, but was dead in 14 
urs time. 55 wy : 1 | 
fuly 6. Two half pou cocks were bit ; the firſt was bit 
x once, yet violent 

the medicine applied, eat afterwards, and ſeem'd pretty 


mes, but hardly wounded, and not half ſo much diſcolour'd 


o bol died in a little more than two hours. 
8. Two young pigeons were bit, the one had viper: oil 
* ied immediately, but it ficken'd and died in four hours: 


x fleſh beginning to return to its natural colour in about 
| hour's time. = | 


nie. College, in the preſence of Dr. Frampton, Dr. Frewen, 


an their rage and venom beforehand : To obviate which 
byfcian of the company had provided ſome freſh vipers, 


1 ieh he had caught himſelf a day or two before, and kept 
ep oon cuſtody till that time. The waman was bit twice 
4 one of theſe, and receiv'd three wounds; one in the 


umb, and two in the fore finger: Her hand was ſoon ſwoln 


ezpplied the medicine to her hand, but no farther than the 
fling went, by which Dr. Arwvell ſuſpects the following 


1 9 i 5 a . . 4 
* was receiv d, ſhe grew very ſick and was in great pain; 


Weed upon her all night; inſomuch that the people 
be houſe deſpair'd of her life : Nor had ſhe any ſteep 
N ES 5 


een it and the skin, which ſtunk intolerably : But the. 


y, and turned black immediately. It | 
l; yet died in 20 hours. The other was bit two or three 


; the former ; The wound was bath'd with viper-oil, but 


kother had oil-olive applied, and recover'd perfectly: 


% 1). The woman was bit in the publick hall of 7. 


u fevera] other phyficians. It had been ſuſpected, that 
7 play d ſome tricks with their vipers, and made them 


ſpotted, and her finger turn'd black. After 23 minutes 
nels was in ſome meaſure occaſion d. She walk'd home 
7) well in appearance. But in about three hours after the 


d was ſeiz'd with vomiting, purging, fainting fits, which. 


till 


20 
1 
94 
05 
* 
* 
. 
1 
N 
4 


- much, 


ſcratch. Nothing was applied to it, and it died in 24 hour, 


or not mult depend upon farther trial. The man receiv d th 
bite on the joint of the thumb, and the blood iſſu'd at! 


\ 
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till noon the day following. The Dr. ſaw her about 6 this 
evening, when ſhe awaked, he found her very well in ſpitirel 
but complaicing of moſt acute pains in her finger. Her arm 
ſhoulder, back, and breaſt, on that fide, were much ſwoln ard 
inflamed : All thoſe parts thus affected were bound up in pe 

rs ſoak d in the medicine. After this there appear'd upon het 

nger 2 large bladders, full of a black corrupt matter; aht 
this not only upon the wound, but one of them was upon a par 
of the finger diſtant from it. She could not be perſuaded t 
open them, which the Dr. believes would have eas'd her ver. 


Pld 20. the ſwelling was conſiderably, abated, and almo 
reduced entirely into her hand, which began to pit: But ſk 
complained ſtill of her finger; and could hardly endure to hay( 
it dreſs'd with freſh papers. She continu'd in bed till the 220 
for the ſake of keeping her hand in a more eaſy poſture ; an 
then ſhe came abroad. | 1 

The ſame day that the woman was bit, they caus'd a fowl oY 
be bit; but the wound was not deep, and little more than 


A large puppy was bit the ſame day 3 times in the head, had 
the medicine applied, but it died in about an hour. 

As it was known that the man and woman kept themſclve 
faſting on thoſe days when the experiment was to be tried upol 
them: This occaſion'd a ſuſpicion that they might take ſom 
antidote to prepare their bodies; for which reaſon Dr, Aut 
order'd the man to bring him ſome vipers after dinner, unde 
pretence of making ſome farther experiments on dogs; provid 
ing at the ſame time ſome freſh vipers without his knowledg 
and then the Dr. propos'd to him to be bit by one of them, an 
apply his medicine immediately. His hand was beſmear d wit 
the medicine in applying it to a young dog, on which the expe 
riment was juſt made. Two vipers were tried on the man, b 
neither would bite him: One of them attempted it ſeyera 
times, and ſpilt his venom, but always caught back his hea 
again, as if there had been ſomething offenſi ve in the han 
Upon this, ſuſpecting that the ſmell of the medicine might 0 
cation it, he was made waſh his hand, after which another 5. 
per bit him immediately : But whether this conjecture was rig 


2 orifices. He applied the medicine directly: The rhuinb foo 
appeared black, the hand was ſwoln, and the fleſh ar * 
Lan ono cam bro he media 


ROYAL SOCIETY. 269 
lately. He drank a mug of ale after it, and then went home 
obed, His whole arm was ſwoln; but he was ſo well that he 
ant 6 miles out of town, and came home again in the eve ning. 
ſhe Dr. law him again, when the ſwelling was almoſt gone 
done the elbow, but the fleſh pitted below: The wound had 
literd, but the bladders were fill'd with a water, and not any 
king of that black matter, which appear'd on the woman's 
. 
4 young dog, mention'd before, was caus'd to be bit the ſame 
ky, and the medicine applied: Another dog was bit 3 times 
ide noſe, and nothing applied: Both were much ſwoln, but 
xy likely to lire. | : 
The teeth of a viper's head cut off 24 hours before, was 
ltewiſe thruſt into the fleſh of a fowl, which turned black im- 
nediately, but the fowl perfectly recover d without any appli- 


cation. 


Sme electrical Experiments intended to be communicated to 
the Royal Society; by Mr. Stephen Gray, and taken from 
bis Mouth the Day before he died; by Dr. Mortimer. 
Phil, Tranſ. N“ 444. p. 400. 

Iyp. as & AKE a ſmall iron globe of an inch or an inch 
. and a half in diameter, which ſet on the midd le 

of a cake of roſin of about 5 or 8 inches diameter, having firſt 

cited the cake by gently rubbing it, clapping it 3 or 4 times 
vith the hands, or warming it a little before the fire : Then 
len a light body, as a {mall piece of cork, or pith of alder 
ban exceeding fine thread, 5 or 6 inches long, which hold be- 
teen your finger and thumb, exactly over the globe, at ſuch a 
tight, that the cork, or other light body, may hang down 
boat the middle of the globe: This light body will of itſelt 
begin to move round the iron globe, and that conſtantly from 
weſt to eaſt, being the ſame direQicn which the planets have in 
their orbits round the ſan. If the cake of rofin be circular, and 
the iron globe placed exactly in the centre of it, then the light 
bay will deſcribe an orbit round the iron globe, which will be 
zeircle: But if the iron globe be placed at any diſtance from 

e center of the circular cake, then the light body will deſcribe 

melliptical orbit, which will have the ſame eccentricity, as the 

lltance of the globe from the centre of the cake. 
[f the cake of roſin be of an elliptic form, and the iron 

lobe be placed in the centre thereof, the light body will - 5 

. icribe 
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_ — elliptical orbit, of the ſame eccentricity as the form , 
the cake. | 
If the iron globe be Fo in or near one of the focus; 0 
the elliptic cake, the light body will move much ſwifter in the 
apogean than in the perigean part of the orbit, contrary to what 
is oßferv d of the planets. e $5.4 
Exp. 2. Take the ſame or ſuch another iron globe, and hay 
ing faſten'd it on an iron pedeſtal about an inch high, ſet it or 
a table ; then ſet round it a glaſs hoop, or portion of a holloy 
laſs cylinder of + or 8 inches diameter, and 2 or; inche 
Linh: This hoop muſt be firſt excited by warming and pentlylf 
rubbing it; then hold the light body ſuſpended as in the fi { 
experiment, and it will of itſelf move round the iron globe 
from weſt to eaſt in a circular orbit, if. the hoop be circular 
and the globe ftand over the centre thereof; but in an ellipti 
orbit, with the ſame eccentricity, if the globe does not ſtand ir 
the centre of the hoop, as in the firſt experiment, when the 
globe does not ſtand on the centre of the cake. 
Exp. 3. This ſame iron globe being ſet on the bare table 
without either the cake of rofin or glaſs hoop, the ſmall ligh 
body being ſuſpended as in Exp. 1, 2, will make revolution 


round it, but ſlower and nearer to it than when it is placed uponiff b 
a cake of roſin, or within a glaſs-hoop. =. 
Mr. Gray had not found that theſe experiments would ſucceedi d 
if the thread, by which the light body was ſuſpended, was ſup Wi. 
ported by any other thing than a human hand: But he ima, 
gin'd it might happen the ſame, if the thread ſhould be ſup r 
ported or faſten'd to any animal ſubſtance whatever; and he in vl 
rended to have tried the foot of a chicken, a piece of raw fleſh 
or the like, | Gm 
Mr. Gray thought to explain the foregoing particular by th 
following odd phenomenon, of which he aſſur d Dr. Morrin: ! 


he was very certain, having often obſerved it; vis. if a man 
reſting his elbows on his knees, places his hands at ſome {mal 
diſtance. from each other, they will gradually accede to esc 
other, without any will or intention of the man to bring, them 
together; and they will again recede of themſelves. In lik 
manner the hand will be attracted by the body; or the face | 
a man, if he ſtand near a wall, will be attracted to the wall 

and be again repell'd by it. 5 5 
Mr. Gray told the Dr. he had thought of theſe experimen 
enly a very {hurt time before his falling fick, that he had ; 
. Sy : 2 : fr ( 
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yied them with variety of bodies, but that from what he had 
ready feen of them, which ſtruck him with new ſurprize every 
ine be repeated them, he hoped, if God would ſpare his life 
vt little longer, he ſhould, from what theſe phenomena point 
xt, bring his electrical experiments to the greateſt perfection; 
ud he Fa not doubt but in a ſhort time he would be able to 
nin the world with a new ſort of planerarium never be- 
fre thought of; and that from theſe experiments . mihgt be 
dabliſhed a certain theory for accounting for the motions of 
te grand planetarium of the univerſe. „5 

in trying theſe experiments ſince Mr. Gray's death, the Dr. 
hind that the ſmall light body will make revolutions round a 
body of various ſhapes and ſubſtances, as well as round the iron 
gobe, if let on the cake of roſin. Thus he tried with a globe 
if black marble a filver ſand-diſh, a ſmall chip box and a 
ge cork. He obſerv d that the cake, if nothing ſtood upon 
t, would in any part ſtrongly attract the light body, as held 
kipended by the thread; but when the globe or other body. 
{et upon it, the edges of the cake attracted the ſtrongeſt ; 
ad ſo gradually the attraction ſeem'd as it approach'd the cen- 
e to become leſs, till at a certain diſtance it was changed into 
xpullion, which proceeded from the globe, or other body 
leed upon the cake, which very ſtrongly repels the light 
body, unkeſ; it be held very near it, and then jt attracts it 
kyvply, While the light body is ſuſpended, as in the forego- 
experiments, if you approach the finger of the other hand 
bs 1 it will fly from the finger, or be very vigorouſly re- 
ld by it. „ 


ne thoughts on the gun and Moon appearing bigger when 
war the Horizon than when near the Zenith ; by Mr. 
james Logan. Phil. Tranſl. N“ 444. p. 404. 


[7 may, perhaps, be needleſs to add any thing in confirmation 
of Dr. Wallis's ſolution (vide Phil. [ranſ, No 187.) of the 
ln and moon's appearing ſo much larger at riſing or fetting 
Man when in a greater altitude; tho' ſome have very abſurdly 
til gone on to account for it from vapours. It is true, indeed, 
at it is theſe vapours, or the atmoſphere alone, that make 
ele bodies, when very near the horizon, appear to a ſpheroidal 
um, by refracting, and thereby railing (to fight) the Jower 
ab more than the upper , yet theſe can be no caute of the 
et phenomenon. The {un and moon, each {ubiend ing a bout 
ut a degree, appear in the metidian of the breadth of 8 or 
| | 10 
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20 inches, to ſome eyes more, and to others leſs; and in f 
Horizon to be 2 ar 3 foot, more or leſs, 3 to the exten 
of ground they are ſeen over. But if one can bave an opyog 
tunity as Mr. Logan frequently had at Philadelphia, of (ee; 
the fun riſe or. ſet over a ſmall eminence at the diltance of 
mile or two with tall trees on it, 2 pretty cloſe, a; 
uſual in woods without underwood, his body will then appe| 
to be 10 or 12 foot in breadth, according to the diſtance x 
circumſtances of the trees he is ſeen throꝰ: And where there h. 
been ſome thin underwood, or a few ſaplings, Mr. Logan hy 
obſery'd that the ſun ſetting red, has appear'd thro them like 
large extenſive flame, as if ſome. houſe were on fire beyo 
them. Now the reaſon of this is obvious, vi. that being we 
acquainted with trees, the idea's of the ſpace they take up 
in a manner fix d; and as one of thoſe trees ſubtends an any 
at the eye, perhaps not exceeding 2 or 3 ſeconds, and wo 
| ſcarce be diſtinguiſhable, were it not for the ſtrong light behi 
them, the ſun's diameter of above 30 minutes takes in {eye 
of them; and therefore will naturally be judged vaſtly larg 
Hence it is evident, that thoſe bodies appear greater or le 
according to the objects that interpoſe or are taken in by thee 
on viewing them. And to this only is that phenomenon to 
imputed, | | 
Mr. Logan is ſenfible this method of arguing is not new; 
the obſervations here given may probably tend to illuſtratet 
caſe beyond what has been advanced on the ſubjeR. 


The Caſe of a Lad bitten by a mad Dog; by Mr. E 
| ward Nourſe, Phil. Tranſ. N“ 445. p. 5: 


F7. EPHEN mn, about 16 years of age, was fol 
| time in Zune 1735 bit by a mad dog thro' the nail of 

right thumb. Mr. Nour/e being immediately call'd, propo 
to make a ligature above, and cauterize the wounded part: Z 
that not being complied with, he defir'd Mr. Gernum, the af 
thecary, to make up the remedy, ment ion'd by Dampier 
Phil. Tranſ. Ne 257 and 443, viz. R. Lichen. ciner. terre 
Piper nig. aa 3 1. f. pulvis. Of this powder the lad tool 
drachm within an hour after he was bit; repeated it next mo 
ing before he ſer out for Graveſend, where he was 10 days, 
dipt in the ſalt water every day; during which time he fepe? 
the medicine evening and morning; and he continu'd lo t0 
for 40 days. x hah | 


5 
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fe had not the leaſt ſign of being affected by the poiſon, till 
ſaſlay the 11th of January 1736-7, when in the evening he 
aoplain'd of a numbneſs in 3 of the fingers of the hand that 
4; not bit: Next morning he was ſick, had great pain acroſs 
+; ſtomach and in all his bones; in the evening Mr. —_— 
us {ent for to bleed him, the people about him ſuppoſing he 
loot cold, When he came he found him feveriſh, with a 
Ld full pulſe, and the complaints aforeſaid: Upon enquiring 
it nouriſhment he had taken that day? He made anſwer, 
we; For, he could not ſwallow: Whereupon Mr. Nourſe 
ud into his mouth, but there was no inflammation ; neither 
? wy thing occur to him that could poſſibly produce the diffi- 
ty of ſwallowing, complain'd of: He was offer d ſome ſack- 
in a baſon, but he ſtarted at the fight of it, neither would 
-fffer it to come near him: He was then offer'd a ſpoonful, 
ich he was prevail'd on to ſwallow ; the moment it was 
un, he was convulſed, and a remarkable horror appear'd in 
b countenance, ſucceeded by a profuſe ſweat all over his face 
d head: He afterwards took another ſpoonful; the conſe- 
ence was the ſame as before, but in ſomewhat a higher de- 
tt: Mr. Nourſe was now convinced that this was the vdpopoBic, 
that it aroſe from his having been bit 19 months before: 
x, after the moſt ſtrict enquiry, it did not appear that he had 
1 bit by any animal fince. «Ev e 

u. Nourſe acquainted his friends with his apprehenſions, 
d delir'd farther advice, Upon which Dr. Monro was ſent 
bo order'd him to be let blood, and to repeat the above- 
ton d medicine in a bolus every 4 hours, and a clyſter : 
ws blooded, and the clyſter inje cted; but he could not be 
auld on to take but one of the holus's. This night was 
twuh great inquietude, and without any ſleep: Thurſday 
ming he was generally convulſed, and had frequent reachings 


: HH jawnings alternately : About noun his mind (which till 
e a cooinued found) left bim, and he rav'd and foamed at the 
1 e till 5 o'clock in the afternoon; at which time nature 
e quite ſpent, and he lay very quiet till 3, when he died. 
too bos the poiſon lay latent in this lad near 19 months; a 


g which never fell within Mr. Nour/e's obſervat ion before, 
mentioned in books. 5 3 | 
. Mur ſe had cut this lad for the ftone the preceeding 
mr; namely about a year after he had been bit; and he 
Thaw a wound more diſpos d to heal; for, the lad was well 


road in 5 weeks, 
118 . 7. * 
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An Explanation of the Runic Characters of Helfnoland 
; by M. Andrew Celſius. Phil. Tran, NY e 
T is well known that there are ſtones found in ſever 
parts of Sweden, which were formerly ſet up as obeliſl 
in memory of the dead. Theſe monuments are marked wit 
the ancient northern letters, call'd Runar or Runic chayg 
ters. But in Helſingland a province of north Sweden the 
occur 5 of thoſe ſtones, which have characters cut into then 
that ſeem to differ from the common Runic. Upon the i 
troduction of our modern letters, theſe Runic characters hd 
came ſo little regarded, that their interpretation was loſt ««@ 
to the 3 antiquaries till the year 1674, when M. Md 
nus Celſius, Grandfather to our author, aſtronomy proſeff 
at Up/al, reviv'd their reading,, and drew up the alphat 
of them (Fig. 1. Plate IX.) ranged after the manner of t| 
ancients. | 8 048 | Ts | 
There are but 16 letters; and the words are frequent 
diſtinguiſh'd either by 3 points ſet perpendicularly over o 
another: or by two at ſome diſtance aſunder. : 
Among the ſeveral alphabets hitherto known, it would | 
a hard matter to find one like the foregoing, except the c 
rafters of the Perſepolis inſcriptions, which have not hithe 
to been decypher'd : For, the letters generally made uſe} 
denote different founds, according to their various ſhape 
Whereas in this alphabet the ſame character often denote 
different ſound, according to the diverfity of its place al 
attitude between the two parallels. Thus a ſtrait ſtrol 
ſtanding perpendicular to the parallel lines, ſigniſies J, F 
and 8: For, when it joins theſe parallels, it Ggnifies I; v 
it reſts on the lower parallel, it ſignifies E, on the upper, 
} | and D, when it touches neither of them. 'The ſmall wed 
: leaning to the right, and placed near the upper parallel, q 
notes L; in the middle, N; and O, near the lower pat 
lel; a line deſcending from the upper parallel, and maki 
; a curve downwards to the left, ſtands for K; the ſame plac 
| | contrarywiſe from the lower parallel upwards, expreſſes 8 
| and ſo of the reſt. | 
} The intention of the firſt inventor of theſe letters ſcems 
| have been, to form all the characters of ſmall wedg 
1 ſtraight and crooked lines, and 2 points, variouſly placed 
tue 
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geen the 2 parallels : For, the wedges may be placed 1; diffe- 
rent ways, AS rep! eſented in Fig. 2x =O 5 


fie crooked lines may likewiſe be varied 14 different ways, 
in Fig. 4. ; E | WS | | 
* fine the 2 points admit of 12 variations, as in Fig. 5. 
But as the ancient Suevo-Gorhi had but 16 letters in their 
ilhabet, they did not want all theſe variations of the wedges, 


— 


jedpes 3 five of the ſtraight lines; three of the erooked; and 
hut two of the points. = | | 
lf we now ſuppoſe theſe Helſingic characters to be older 
than the common Runics; the greateſt part of the common 
Rurics may eafily be deriv'd from the Helſingics, by adding a 
wpeendicular line to the ſmall wedges and curves; as appears 
by Fig. 6, | : : „ 

"It if we ſuppoſe the common Rynzcs to be older, and to 
te deriv'd, as is very probable, from the ancient Greek and 
Roman letters; we muſt contrarywiſe deduce the Helſingic cha- 
32 the common Runics, by ſubſtracting the perpendi. 
cular line. | 

As a ſpecimen Fig. y. repreſents a ſtone found at Malſtad : 
M. Celſius took an exact copy of it Anne 13235, in company 
with his uncle Dr. Olave Celſius; of whom is expected a com- 
plete account of all theſe Helſingic inſcriptions. 

On the outer limb or border is what is repreſented Fig. 8. 

In the firſt curvature as in Pig. 9. . ä 
In the ſecond ſnake dragon as in Fig. 10. 

In the inner limb as in Fig. 11. 7 

In the 2d curvature as in Fig. 12. 

ln the firſt ſnake as in Fig. 13. 

In the heads of the ſnakes as in Fig. 14. 


97%: But Briſi-was the ſon of Lini: But Lins was the fon 
of Un : But N was ſon of Fab: But Fah the ſon of Duri: 
Gut he the ſon of Barlaf: But he (the ſon) of Drun: But he 
(the ſon) of Tamas ; But he (the ſon) of Fidrafiv. Frumunt 
the ſon of Fiſiulfi made theſe Runic (letters). We have placed 


Hilft. Siulfir (or Fiſiulfir) was the Governour of this pro- 
face, His place of abode was in Rimbiun. 


The ſtra ight line may allo have 15 different fituations, as in 


Ines and points: Wherefore they employ'd fix variations of the 


| 

= 

= 

1 

| 

| 

| 
4 

i 


That is, Frumunt erected this ſtone to Fiſiul/f the ſon of 


this ſtone to the north of Bala ſtone. Arva was the mother of 


1 = That 


« 
4 
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That this monument was erected fince Chriſtianity began 6 
flouriſh in Sweden, ſufficiently appears by the figure of th 
croſs. It is moreover probable, that F/iulf, as the Governor 
of the province, was deſcended of a very noble family; fein 
his genealogy is traced 10 generations backwards: Now if wil 
ſuppoſe Frumunt to have been 30 years of age when he ereQcd] 
this monument for his father, and with Sir J/aac Neuron alloy 
30 years for each generation; we ſhall find 3 30 from the deat 
of Fiſiulf to the birth of Fidrafiv, who is the ſtock of the 
generations. e 
There is a figure of this ſtone in M. De la Motraye's travels 
but with conſiderable errors in the windings of the ſnakes, a 
in the letters, as well as in the explanation given them. 


uur Eclipſe obſerv'd in Fleet-ſtreet, London, March 1 
1735-65 by Mr. George Graham. Phil. Tranſ. N' 44 
SS ez 3 N 

10 13 © The beginning. 

11 237 © The total immerſion, 

12 49 o The emerſion. 

33 47 © The end. 


At Greenwich, Dr. Halley obſerv'd. | 


== H. M. 8. 
The beginning 10 13 37 
The immerſioan 11 9 42. 


Obſervations on the Iunar Eclipſe March 15, 1735˙6 at 1 
Graham's Houſe in Pleet- ſtreet, London; by M. Celhul 
Phil. Tranſ. Ne 445. p. 15. 1 8 þ 

Als eclipſe was obſerv'd with a reflecting teleſcope, 

11 inches, magnifying 63 times and made at £94 

r OD £m ana 


3 = 
Io 22 5 The ſhadow on the middle of Kepler. 
23 15 Entering Mare humorum. SEM 
28 16 ——=— Copernicus. | 
29 34 ——— the middle of Copernicus. 
30 26 Copernicus entire. „ 
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n Ms. M. 8. : . | 
ii, z 23 ſhadow enters on 7imocaris 
* 38 44 — OnTycho 
. 19 12 — On the middle of Tycho 
10 40 48 ycho entire 1 
a 4 © The ſhadow enters on Menelaus 
low 49. 20 On Plinius | 
eatl 1 0 40 On Mare Cr s/ium 2 
hel 5 36 Mare Criſium entire : 8 
9 1 The total immerſion is about to begin 
el; 55 Tycho emerged out of the ſhadow 
a 29 o Mare 3 emerged 
40 45 Mare Criſium entirely emerged 
5 52 The eclipſe nearly ended 
1 46 12 Certainly ended. 


TH 3 | | 
(53 47 Saturn in the point of interſection of the 
threads of the micrometer. ks 
zt 5 The firſt of the hyades at < paſſes the 
thread 4 (Fig. 15. Plate IX.) the tele- 
ſcqpe inverting, | 
131 50 — Paſſes the horary thread b. 
132 35 — Paſtes the thread c. 355 
142 39 Saturn again in the concourſe of the threads. 
il 19 57 + The firſt of the hyades at ꝙ paſſes the 
8 thread a | 5 
| 20 42 + — 5 
e, 21 29 & — c Ns 
di 50 o The diſk of the moon runs along the horary 
= thread in 139 ſeconds of time 
155 o Again in 139 ſeconds | 
101 o And again in 239 ſeconds 
9 40 A thin penumbra ſeems ta darken the moon 
near Hevelius | 
10 20 Now a very ſenſible one 
I: 40 The beginning 


ſue time p. m. 


lſeroations on the ſame Eclipſe, in Covent-Garden, Lon- 
bn; by Dr. Bevis, Phil. Tranſ. N“ 445. p. 16. Tran/la- 
10 from the Latin _ 5 | 


True 


— 
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True 9 m. 


10 14 38 The limits of the ſhadow, as bra as he coul 
Li. Judge, paſſes through 2 825 and Cy 
rius 
10 19 46 Through Ariftarchus © 
10 24 15 The ſhadow enters on Mare bumorum | 
10 32 44 es: ſinus . 5 | 
10 32 44 e moon ſcarcely ſeen h the | 
10 40 18 The ſhadow divides > Going * 
10 42 26 It touches Mare ſerenitatis 
10 46 1 It touches Menelaus 
N | A black cloud comes on. 
10 53 46 The cloud going off, Mare naffavis is fou 
entirely immerged. 
| Ver thick clouds do again intercept the fig 
= of the moon 
11 0 36 The ſhadow touches Mare Criſium | 
11 5 48 Mare Criſium and mare ftcundum immerg 
11 10 o The moon entirely immerged. 
12 42 20 Now the eaſtern limb of the moon begin 
| ., <clearu 
12 46 5 It grows ſtill clearer | | | 
12 46 56 A thread of pure light reſtor d in the twir 
ling of an eye 
A great many flying ſmall cloud 
5 [The limits of the light touch mare humori 
13 4 3 Mare bumorum intirely emerged 
13 13 40 Tycho half eme 18 | 
13 14 o Entirely emerge 
13 37 22 Maltherus emerges 


e oa. r — __—aa an ,, -- 


Thi 


A great darkneſs by clouds, that, as it ſeem'd, would 
tinue for ſome time | 


13 43 <6 Mare ſecundum is obſery'd without the 
| 5 ow | 

13 46 25 The true ſhadow ends | 

13 48 30 The penumbra no longer ſenſi ble 


In theſe obſervations the Doctor made uf of a good cl 
that for ſeveral days before, - and on the very day of 
eclipſe had been adjuſted by five correſpopging altit 
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{ the ſun, cotrected by the equation table, a6 alſo of a 
{ foot teleſcope; About the middle of the eclipſe the 
noon was ſeen as N a duſkiſn ſmall cloud; but at the 
dges ſhe was red as glowing hot iron. The limite of 
he and ſhadow were all the time of the eclipſe. not well 
Kind. „ 8 | ann #035127 At | 


Mervations of the ſame Eclipſe, at Yeovil in Somerſetſhire, 
la. 50 Degrees, 52 Minates; by Mr. John Milner. 
adi Phil "ranſ, Ne 445. p- 18. 411 


The clock was firſt adjuſted by the equation cable. | 


The beginning of the eclipſe at 10 6 o Deg. Min. 
foul The moon's altitude then was 8 34 29 
The beginning of total obſcuration 11 4 30 
The moon's altitude then was e L 
The middle of the total obſcuration 11 54 


The end... be 26-2 $S:4$3..3%<0 ' of 
The moon's altitude then was _ 36 UW 
; The ed J % 
0 The altitude then was | e 
| The continuation of the total Wy G 8 
bobſcuration was e 


wi The duration of the whole eclipſe 3 33 1 


Ile Efficacy of Oil-olive in curing the Bite of Vipers; by 
Mr. Stephen Williams. Phil. Tranf. N“ 445. p. 26. 


AT Plymouth, Fune 26, 1735, in preſence of ſeveral gen- 
tlemen of the faculty of phyfic, Villiam Oliver, the 
iper-catcher (mentioned Phil. Tranf. N“ 443) ſuffer'd him- 

elf to be bit by a female viper; which being enraged, fix'd 

1 ter fangs in the middle part of his fore-finger. There ſoom 
ſed out blood from the wounds: But that the poiſon might 

the more ſtrongly appear, the ſame viper immediately bit 

1 1pigeon in the breaſt, which expired in leſs than half an 
| hour. Another pigeon was allo bit by the ſame viper, 
vhich likewiſe. expired, tho' not fo ſodn as the firſt, The 

mn immediately complain'd of an acute pain 1a the wound- 

d part; and it ſoon look'd red, and then became of a livid 

1d wlour; his finger ſwelled to a great ſize; and he could not 
tend it. Soon after this his hand alſo began to ſwell : He 
omplained of faintneſs, and pains flying to his arm, _ 
| 1 | r, 
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der, and arm-pit. In half an hour's time from the bite: f 
ſpecific being applied, and ſtrongly rubbed into the 
affected, procured him immediate caſe: His pain . 
his finger became flexible, and his ſpirits ſeem'd more Fur 
ful: The ſpecific being ſeveral times repeated and applie 
his pains gradually diminiſh'd. The next day his finger an 
hand continued ſwoln, but without pain; the skin began 
appear yellow, and puſtules like bladders appear d on hi 
finger ; which being prick'd emitted a ſanious liquor. 
two days time all the ſymptoms vaniſhed, and he becam. 
perfectly well. „ ES N 
June zo. The gentlemen of the faculty met again, whet 
ſeveral experiments were tried upon puppies, cats, an 
pigeons; wherein was found the efficacy of this man's ſpe 
cific, and that to the great ſatisfaction of the company. 


A Propoſal for the Admeaſurement of the Earth in Ruſſia ] 
by Mr. Joſ. Nich. de L'Ifle. Phil. Tranſ. N* 445. p. 2) 


N Eceſſity, or the exigencies of geography and navigation 
put mankind very early upon the enterpriſe of meaſur 
ing the earth: For, how 1s it poſſible to conſtruct maps of excl 
kingdom or empire, without ſetting down all the places in thei 
true diſtances, by the meaſures made uſe of in each country] 
as were the ſtadia of the ancients ; and now the miles, league 
werſts, Sc. of the moderns. And how could different ftates b 
compar'd with one another; ſo as to come at the knowledge 

the ſpaces they ſeverally poſſeſs on the earth's ſurface, witho 
knowing the number of theſe common meaſures, contain'd in | 
degree, or in the whole extent of the earth? Hence aroſe th 


twofold method of determining the ſituat ion of the differen 


parts of the earth, either by their mutual diſtances, ſet dow 
in the meaſures made uſe of in each country; or expreſſed it 
meaſures common to all, as degrees, minutes, and ſeconds 
by marking the longitude and latitude of each place. 

Upon the firſt determination of the magnitude of the eart 
in geographical meaſures, as in Stadia and Arabian miles, th 
ancients did not employ any great degree of exactneſs: The) 
were content to ſet down the circumference of the earth and o 
its parts, in round numbers; probably, becauſe they did not ex 
pect to be able to attain to much preciſeneſs in a reſearch 9 
this nature: But according as their defires of improving geogra 
phy increaſed, by entering into a detail of it, they found i 
neceſſary to have a more exact knowledge of the magnitud 
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kygucs, but alſo in perches, toiſes and feet; which could not 
» otherwiſe done than by geometrical operations and 
tonomical obſervations, more exact, and confequently more 


en be fore. | 1, | | 

. 4% L' Ile avoids entering upon a detail of the immenſe 
urs of modern Mathematicians on this head; as thoſe 
i Ferne] in France 3 Snellius, Bleau and Muſchenbroek in 
Hand; Norwood in England; F. Riccioli, and M. Bianchini 
n [aly 3 and the gentlemen of the Academy of Sciences in 
Face ; to get only the precite magnitude of a degree in 
te meaſures of their reſpective countries: But he anſwers an 
hetion, which might be rais'd hereon, vis. that it was 
xedlcſs to undertake theſe ſame operations in ſo many dif- 
krent places; fince the magnitude of a degree once deter- 
und in the meaſures of any one country, may be eaſily re- 
iced to the meaſures of any other, by the exact knowledge 
it now have of the proportions of modern meaſures. | 
Now taking Ruſſia, for inſtance, the geographical meaſures 
{vhich are werſts, divided each into 500 ſagenes, and each 
x72 ſuppoſed to be exactly ſeven feet Engliſh, this rela- 
ton once known, as alſo the exact relation of the Engliſh to 
e French foot, or to the toiſe of fix foot, which the 
nch aſtronomers made uſe of in their admeaſurements z 
ol which they found a degree of a great circle contained 
oho; what more is requiſite for concluding that a degree 
great circle contains 104-wezſts and 4? And what remains 
"the perfection of the geography of Ruſſia in the moſt mi- 


talure of werſts, ſagenes, and Zngliſh feet (if you pleaſe) 
actual admeaſurements ; and to conſtruct the maps by the 
jolt exact methods of geometry; taking care to fet them 
un right, as to their true bearings, and to regulate them by 


cart: mott exact aſtronomical obſervations of longitude and la- 
„ 102 that can poſſibly be made. | 

The bot M. de Z Ie makes it appear, that the geography of 
nd e cannot be brought to this pitch; not only in the gene- 


map, but likewiſe in that of any particular diſtrict what- 
erer; without undertaking an equal, and even a greater 
uk than all that bitherto has been done in Frazce and elſe- 
ere, towards the admeaſurement of the earth, 


N Mn When 


Fach degree, not only in the great meaſures, as miles and 


gerole, than had been, or indeed could have been, under- 


Nee detail that can be enter d upon, but to employ this 


$ 
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When it was ſaid above, that an exact Kknowleds 
of the magnitude of a degree of the earth in any non 
meaſures of one country was ſufficient for conſtruQinfili; 
exact maps of all other countries, only having a regal: 
to the different proportion of the meaſures, that is to þ po 
underſtood upon a ſuppoſition of the earth's being perf-a\Mir 
ſpherica] : Seeing it is well known, that in a ſphere the ail | 
grees of all the great circles are every where equal; x 
that we likewiſe know, in a ſphere, the proportion of n 
degrees of the leſſer circles to their great parallels, accot 
ing to their diſtance from them. oe, 
But if the earth be not perfectly ſpherical, the caſe 
uite alter'd : All the degrees of the great circles will | 
be equal to one another, and thoſe of the leſſer, taken at WM ti 
certain diſtance from their parallel great circles, will n 
have the ſame relation that the degrees of the leſſer cite | 
taken at the ſame diſtance, would have on a ſphere. In fn 
this there might poſſibly ariſe an infinite variety, accoſ u 
ing to the figure the earth might have: And as it has | 
been hitherto decided, what is the true figure of the eau t 
and that there is no better method for aſcertaining it, t 
by obſervations made in ſo great an extent as that of” Ruſſi i 
For theſe reaſons M. de L'I/ has advanced, that the ier 
fection of the geography of Ruſſia, ſtands in need of i 
great undertaking : But before he enters into a detail of Wiſtor 
great advantages of this reſearch, and the nature of the I 
rations he propoſes, he thinks it neceſſary to explain in v dt 
manner he means that the queſtion of the earth's figure 
magnitude is not yet decided, x; by 
There have been ſome who have long ſince ſuſpected, a 
even thought, they were furniſhed with proofs of the call t 
not being exactly ſpherical. M. de L' here intireiy 
ſtracts from the unevenneſſes of its ſurface ; which are de 
ſenſible in regard of the earth's whole bulk ; ſeeing the t 
of the higheſt mountains, and thoſe even few in numo ur 
are ſcarce more than a league above the level of the part 
Wherefore, he ſuppoſes the earth to be bounded by a cul fo: 
ſarface, ſuch as it would be by the level of the ſea can bn 
quite over all the earth. It is in this manner, the earth 
ing conſidered as cover'd with a fluid, that Sir J/aac N 
ton, in the firſt edition of his Principia, publiſhed in 19 
has demonſtrated, that ſuppoſing this fluid homogenet 
and the earth to have been at reit at the time of its ct 


eart 
edit 


. 2 


& * 


un, it muſt have aſſumed the figure of a perfect ſphere : 
ut aſterwards ſuppoſing it to have a motion on its axis, as 
well known it has in 24 hours; this ſpherical figure muſt 
ure been changed into that of a ſpheriod, flatted at itz 
ls, in which the _— on the meridian muſt be greater, 
inwing nearer the poles than near the equator. 
Sir J/aac confirms this hypotheſis of the earth's figure 
y obſervations of the diminution of the fimple pendulum 
yon approaching the equator ; to which Dr. Pound adds the 
mlogy the earth has with ſome of the other planets, as 7 
tr, which ſometimes appears oval, its leaſt axis being that 
jhout which it performs its revolution. 


nined by M. Huygens, tho' with ſome ſmall difference: But 
n1691 M. Eiſenſchmid (in his diatribe de figura telluris 
liptico-ſpheroide ; ubi una exhibeter ejus magnitudo per 
ingulas dimenfiones, conſenſu omnium obſervationum com- 
nobata, Argentorati, apud Joh, Frider. Spoo, 169m. 4to. 
4 cum fig.) having compar'd the admeaſurements of the 
arh made in different latitudes, as that of P. Riccioli in Italy; 
M. Picart in France, and of Snellins in Holland; and 
uwing found that the degree, which reſulted from thoſe dif- 
ſerent admeaſurements, continued to become leſs in drawing 
jarer the poles, (which is quite the contrary of what follows 
ſum the earth's figure, ſuppoſed by Sir 1/aac Newton and 
fygens) M. Eiſenſchmid was thereupon of opinion that the 
arth was longer at the poles. 


by the late M. Caſſini, in the obſervations of the meridian 
Paris: Por, in 1701, having carried on theſe operations 
to the Pprenean mountains, which is a ſpace of above ſeven 
leprees and 3, he found, that as he advanced to the ſouth, 
tele degrees increaſed zes part, or 72 toiſes each degree. 
vince the meridian of Paris was in 1718 carried on north- 
mards to the ſea, M. Caſſini, the younger, found, upon com- 
ping more than eight degrees, which this meridian contains 
from ſea to ſea, that the increaſe, going northwards, was but 
ſom 60 to 61 toiſes each degree; as may be ſeen in the 


lhe Memoirs of the Royal Academy of Sciences at Paris for 


the year 1918, Theſe reaſons did not hinder Sir J/aac New- 
un from perſiſting in his firſt opinion of the figure of the 


It 
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This opinion of Sir J/aac Newton has likewiſe been main - 


This opinion of M. Eiſenſchmid was afterwards confirm'd 


urge treatiſe publiſhed in a ſeparate volume, as a ſequel to 


earth being flatted at the poles, as appears in the 2d and 3d 
ditions of his Principia, publiſhed in 1713 and 1326: And 
Noa NC 
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it is very furpriſing, that by this very figure of the earth he q 
monſtrates a certain motion it has, to explain in the Copeyy;; n 
ſyſtem the preceſſion of the equinoxes, or the apparent moi, 
of the fixt ſtars in longitude. Sir J/aac finds the inequaliry | 
the degrees on the meridian, in ſo ſmall an extent as thi; 
France, not ſenſible enough to be poſſibly determiv'd by imme 
diate obſervations; and he 1s of opinion, that we ought ho 
to rely on the obſervations of the ſimple pendulum, and ont 
other principles which he has built upon, to conclude the eart 
flatted at the poles. | 9 842 
In 1720 M. Mai ran attempted to reconcile the two differe 
hypotheſes of Sir 1/aac Newton and M. Caſſini, by imaginin 
that the earth, at its creation, being without motion was of 
much more oblong figure than that which Caſſini thinks it h; 
at preſent : So that it might have been reduced to that which i 
now has, by the diurnal motion on its axis, Ec. But Dr. 7); 
faguliers, who is, of Sir aac Newton's opinion, has mad 
appear in Phil. Tranſ. N* 388, that M. Mai ran's ſuppoſiti 
is contrary to the Jaws of motion; and he has moreover pr 
o8'd ſeveral conſiderable doubts on the obſervations and ſupp 
fitions made uſe of by M. Caſſini in his determination of th 
earth's figure in 1918. | 
As ſoon as the meridian of Paris had been extended fror 
one ſea to the other; and M. Caſſini had thence deduced a co 
firmation of the ſyſtem of the earth's being longer at the poles 
M. de Liſſæ deviſed a new method of deciding the queſtion, b 
the obſervation of the degrees cf the parallel, compared wit 
thoſe of the meridian ren 31 
For that purpoſe he conſider'd, that as the degrees of th 
meridian and thoſe of the piralle], at the ſame elevation of th 
ole, bad different relations, according to the different figur 
aſer ib'd to the earth; nothing more was requiſite for conciudin 
which bypotheſis was the true one, than to determine this rela 
tion by immediate obſervation. . | 
Having ſuppoſed that there had been obſerved on the paralle 
of Paris, a ſpace nearly of the ſame magnitude with chat 
the meridian, that is, of about 13 degrees; fince that on th 
meridien is about 8 degrees and 2; M. de Z' ige found by at 
exact calcul.ticn, that according to the figure M. Caſſini ha 
ven to the earth, this ſpace ought te contain 13 minutes and 
Z of the parallel more than in the hypotheſis of the earth's be 
ing ſpherical ; which appeared to him confiderable enough t 
be able to decide between theſe two hypotheſis, wy” by 4 
| d | cops: 
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mer reaſon, between the hypotheſis of Sir 1/aac Neauron 
M. Caſſini; fince the difference ought to be {till more con- 
ble than that now ſpecified: TE: | 
. de Lille concluded at leaft, that independent of the figure 
{the whole earth, which could not be determin'd by the ſole 
tio made in France without making ſuppoſitions, and 
mining principles which are ſtill liable to be conteſted ; it 
quid be of great conſequence towards conſtructing exact maps 
the kingdom, to aſcertain this relation by obſervations, which 
gifted only in forming triangles along the parallel ef Paris, 
d obſerving at the two ends the difference of the meridians, 
j the moſt exact methods. - T5 | 
The difference, he has now mention'd, ſeem'd to him to be 
nfiderable, that he was in hopes of being able to determine 
ih means only of 2 places within fight of each other, and 
ute to the eaſt and weſt ; provided their difference of longi- 
e were accurately obſerv'd, independently of aſtronomical 
eat ions, by means of lighted fires ; after the manner that 
Part put in practice in Denmark, for determining the dif- 
ace of longitude of the aſtronomical tower at Copenhagen 
jd Uraniburg in the iſle of Huen. With this intent, in 
iril 1120, M. de L'iſie went ſome diſtance from Paris ſouth- 
ds, to the places he judged propereſt for his purpoſe : But 
sd&fign was not then executed, for want of aſſiſtance, and for 
ther reaſons, he omits to mention. a OE” 

Since that time M. de Li ſaw with pleaſure, that 
leni had hit upon the fame thought with him; as may be 
n in his letter to the Abbe Grandi, dated November 1724. 
The deciſion of this famous queſtion of the earth's figure had 
med here; when in 1733, the miniſter of France having 
pupht it neceſſary to conſtruct an exact map of the whole 
dom; and be ing informed that the work could not be better 
ned on than by the aſtronomers of the Royal Academy of 
ences, applied to M. Caſſini on that head; who was of opi- 
n, that in order to execute it with the utmoſt exactneſs, the 
method ought to be made uſe of as for the meridian, by 


n thing thro' the whole extent of the kingdom, triangles linkt 
y anther, by means of objects ſeen ſucceſſively one from ano- 
i ha Cc. This project of making a map of France by ſuch 


nales had been already offer'd to M. Colbert by M. Picart 
1, but was not then executed. However M. Caſſini pro- 
4, that theſe triangles ſhould be begun in a direction per- 
cular to the meridian, in order to render theſe operations 


of 


vis. 1733, from Paris to St. Malo, whole longitude from Þ 


but from one obſervation only of Jupiter's firſt ſatellite, whi 
in there may poſſibly be ſome error: But at leaſt M. Ca 


thematicians, inſtructed by M. Caſſini in this fort of work, 
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of ſervice towards the decifion of the earth's figure, purſuan 
the method ſpoken of above: And M. Caſſini, having in perſ{ 
undertaken theſe opecations, and carried them that ſame je 


ris M. Picart had obſerv'd in 1681; the relations of the d 
grees on the meridian and parallel were found to be ſuch as ws 
requird in the hy potheſis of the earth lengthen'd at the pol 
and even more lengthen d than Caſſini had determin'd in 171 
For, inſtead of the diminution of a ſixtieth part for each! 
gree of the parallel, which M. de L'iſie had found according 
the earth's figure, as determin'd by Caſſini in 1718, this lat 
deduced from his operations in 1733, a diminution of the; 
part of each degree. ay 7 [166 1 1 

True it is, that M. Caſſini, in the account he gave of t 
determination at a publick meeting of the Royal Acaden 
Paris Nov. 14.1733, does not give it as entirely ſure ; beca 
the longitude of St. Malo, with regard to Paris, was colles 


ſeems certain, that there 1s a very confiderable diminutionin 
degrees of the parallel of Paris; which confirms his opin 
of the earth's being longeſt at the poles. This we are likely 
Have a better certitude of hereafter, - fince this admeaſurei 
of the parallel of Paris is carrying on in France by M. 
ni's Tons, M. Miraldi's nephew, and ſeveral other young 


It has been already ſaid, that all theſe operations perfor 
in France, for the figure and magnitude of the earth, could 
{erve to determine the earth's figure out of France, without 
aſſiſtance of certain hypotheſes 3 unleſs the ſame thing 
undertaken and carried on in the other regions of the e: 
more ſouthern and northern than France. It is upon this cd 
deration, that the Royal Academy of Sciences took up tb |; 
ſolution of ſending ſome aitronomers to make the like ober 
tions as near the equator and the poles as poſſible; which Wi; i 
the places where the difference of the degrees on the meri 
ought to be the greateſt, according to the different hypot 

In April 1735, three mathematicians and aſtronomers of M! 
Academy, viz. M. Godin, Bougher, and De la Condani"Wffints 
out from France for the province of ©1410, the molt not 
part of Peru in America; in order to obſerve, 72 unde e: 
equinoctial line, the magnitude of ſome degrees of the mer of 
and equatar, — _ 


ROT AT SocrzTy,. ' _ - 3&9 
is tothe other mathematicians and aſtronomers of the ſame 
demy, viz. M. de Maupertuis, Camus, Clairaut the younger, 


a Monnier, the younger, who have been ſent to the north, 
departed from France in — 1736, with M. Celſius, 


fefor of aſtronomy at Up/al, who accompanied them as far 
the bottom of the gulph of Borhnia in Sweden, where they 
pioht meaſure about a degree on the meridian at its croſſing the 
war circle : But as by the laſt accounts M. De Zi/e had of 
tem, they had not fini ſh'd their operations; it is not yet 
town whether the magnitude of the degree meaſur'd by them, 
Pons the opinion of M. Caſſini, or that of Sir aac Nerron: 
| we know is, that they have found the length of the ſimple 
ndulum favourable to the latter, that is, longer under the po- 
circle than farther ſouth. M. De Ja Croyere had already 
und the ſame thing: For, being at Archangel in 1928, he 
ere obſerved, in the exacteſt manner he poſſibly could, the. 
oh of the fimple pendulum, which he Band to be 28 of a 
e longer than at Paris. 1 5 
We are likewiſe informed by the other Aſtronomers gone to 
ry, that in the ir way towards the equator, being at St. Do- 
in, in Lat. 18 degrees, 3) minutes, they there found the 
tendulum ſwinging ſeconds to be about 2 lines ſhorter than at 
i. Thus, all we hitherto know from thoſe Gentleman, on 
ir expeditions to the north and to the line, confirms the opi- 
jm of Sir Jaac Newton, and his adherents: And yet M. Mai- 
1 pretends, that this ſhortning of the pendulum in drawing 
rer the equator, is in one ſenſe entirely independent of the 


Il 
j 


ua figure. 
au Thus it appears from the foregoing account, that the queſtion 
8 ereeming the earth's figure is not yet decided: Nay, it is not 


wible, that after fini ſhing all the obſervations which ate 


sagen making, new difficulties may ariſe, and new objections 
| the x ſtarted, that may prevent its being entirely decided. How- 
oy er all this work cannot fail throwing a great deal of light on 
ic 


is important queſtion, and procuring conſiderable advantages 
geography, aſtronomy and natural philoſophy. 

lt is with this view, and particularly to render ſuch impor- 
ut ſervice ta the geography of Nulſia, that M. De 1i/te 
links it neceſſary to undertake a work of that nature in Ruſſia ; 
wards executing which, there are great advantages, which 
er nations have not. One of the principal, is the great ex- 
ut of Ruſſia every way: For, were the meridian of the Inpe- 
Oer vatory ot Perersburgh to be determined, it mi — 

85 carr ie 


n 
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carried to between 22 and 23 degrees; which is a fourth part 
the diſtance from the pole to the equator. The meridlaa 
Moſco and Aſtracan are not of leſs extent; and confe quent iy 
by the admeaſurement of ſome one of theſe meridians, mi i 

be determined more exactly, than could have hitherto = 
done, the inequality that fubſiſts between the degrees of th 
merid1an. 55 by 7 
This 1s what the Great Caſſini wiſh'd for ; when, aſter hay 
ing in 1701, determin'd this inequality by the extent ot » de 
rees obſerv'd in France, as mention'd above, he ſays, that thi 
fat might be verified by menſurations of greater extent, if th, 
other princes of the earth did contribute as much as the King 
France towards the perfecting of ſciences. © _ 

In the great extent, which might be given to the meridian 
Perersburgh, as aforelaid, there would be the advantage « 
know ing, by operations linkt together, or uninterrupted, th 
magnitude of ſome degrees equal to choſe which have bet 

meaſur'd in France; and to that which the French aſtronome 
have meaſur'd in Sweden; and not only all the degrees betweer 
the two, which the French aſtronomers have not had in thei 
wer to obſerve, but alſo ſome degrees farther. northward tha 
that meaſur'd by them in Sweden. a | 
As the exigencies ot geography require the triangles, take 
for the determination of the meridian, to be continu'd on ever 
fide, and principally in directions perpendicular to the meridi; 
or according to the parallels: With what great exactneſs mai 
we not then determine the proportion of the degrees on the p- 
rallels to thoſe on the meridian, by means of the vaſt extent a 
the Ruſſian empire; which on its weltern fide extending as fg 
as all the dominions of Europe from the moſt northern to th 
moſt ſouthern, has no other bounds: to the eaſt than the es 
itſelf, ſo to ſpeak ; ſeeing its extent that way contains near ha 
the earth ? 2D | 

Another great advantage to be obtain'd by the work M. 2 

Liſſe now propoſes to be made in Ruſſia is, that coming aſte 


others, the benefit of all their knowledge and experience in th 7 
like kind of admeaſurements will be reaped : Whence one mats 
expect to ſucceed, and execute it better than could have bet vn 
done elſewhere, by applying timely remedies againſt the dig 
culties that occurr'd in other places. er 
Theſe operations are to be founded on a baſis of the gate gat 
length poflible; which muſt be actually meaſur'd, and wi. 


the greateſt exactneſs that may be; as it is to ſerve as a found 
RR, of 
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len to the admeaſurement of all the triangles: And in this 
u. too there is a very great convenieney near Petersburg. ſees 

an the ice there may be meaſured out a baſis, greater than has 
ken hitherto taken; namely from the coaſt of Ingria about 
Werboff to the coaſt of Finland towards Syſterbeck, There 
-no lels than 20 werſts diſtance between theſe 2 extremities z 
nl this great diſtance may be meaſur'd very exactly, this year 
ecially, vir. 1737, that the ice is very even: Moreover, as 
is bafis is fituate between the iſle of Cronſtad and Perers* 
gb, in a direction hearly perpendicular to the diſtance from 
trersburgh to Cronſtad ; there can be no better method for in- 
ring thence, by exact obſervation of the angles taken at the 
xremities of this baſis, the diſtance from the centre of the 
werial Obſervatory to the ſteeple of the New Church of 
(mad; which 2 objects are ſeen reciprocally from each other, 
ad are not Jeſs than 30 werſts aſunder : And this diſtance once 
town exactly will ſerve as a foundation for all the triangles 
hit are ts be taken; of which each of the ſides may have not 
} than from 30 to 40 werſts, according as objects ſhall be 
fund advantageouſly ſituated for that purpoſe. There is the 
nountain of Donderhbof to begin with, which, with the Inpe- 
nl Obſervatory, and the ſteeple of Cronſtad Church, forms 
te ry moſt convenient triangles imaginable for the ſubject 
poſed. | 3 
b taking obſervations at theſe 3 places may be ſeen, if others 
the fame advantageous ſituation can be diſcover'd ; But when 
v remarkable objects are found of the fituation and diſtance 
bupht for, they muſt be erected on purpoſe, in the ſame man- 
eras was of neceſſity done in other countries. And this may 
& done in Ruſſia with more eaſe ; fince, in places where the 
wods intercept the fight, ſmall towers may be rais'd, at very 
tle expence, out of theſe ſame woods, with ſignals placed on 
hem, which may be ſeen as far as is required. In open places, 
mere conſequently wood is not ſo common, ſignals alone, with- 
ut towers, wall ſuffice. . | | 
The moſt neceſſary inſtruments for executing this undertak « 
nz, are, beſides the ordinary aſtronomical inſtruments, a com- 
an quadrant of between 2 and 3 foot radius, for obſerving the 
ages of the triangles that ſhall be taken; and a portion of a 
cle of the greateſt radius that can be conveniently had, fur 
bring the arches of the heavens correſponding with the diſ- 

aces meaſur'd on the earth. | 4 
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The quadrant ought not to have a radius of more than he 
tween 2 and 3 foot: For, if it be bigger, it cannot for the ma 
a be made uſe of in ſteeples and other places of conſiderab 
eight, where it is requiſite to obſerve : But allo if it he! 
than 2 foot, it will not give the quantity of the angles with f 
ficient exactneſs. | = | 

As to the other inſtrument for obſerving the arches of | 
heavens, its radius ought not to be leſs than from 12 to 15 fog 
but it is not neceflary that it ſhould contain à large portion o 
circle : lt is only requiſite to have this portion ſomewhat larg 
than the arch of the heavens intended to be meaſur'd. Thi 
as the meridians, which may be, traced in Ruſſia, can he e 
tended but between 22 and 23 degrees, as already mention'd, 
will ſuffice, that the inſtrument employ'd therein be a part 
of a circle of 30 degrees. | RT 

M. Picart, bor his firſt operation, got an arch of a cir 
made of 18 degrees and of 10 foot radius, with which 
thought himſelf ſure within 2 or 3 ſeconds : And no other 
ſtrument was made uſe of in the chief obſervations for the nf 
ridian of Paris. The aſtronomers who are gone to Ameri 
carried with them an inftrument of 12 foot radius, and of 
portion of a circle of 30 degrees. But thoſe come to Se 
contented themſelves with a portion of a circle of 5 degrees a 
2, and 9 foot radius: But this inſtrument made by Mr. Ge 
Graham, a very able mechanic in London, is by its conſtruct 
ſo exact, that the aſtronomers who have us'd it, think the 
felves fure to 2 ſeconds. The one for the obſervations in Ry 
ſhould be made by the ſame ' artiſt, and of the ſame c 
ſtruction. | FT, 

It is with fuch an inſtrument that Mr. Bradley, a ce lebt 
Engliſþ aſtronomer, has diſcover'd in the meridian altitudes 
ſome fixt ſtars, certain conftant and annual variations, wh 
do not proceed either from the variation of the refractions, 
from the parallax of theſe ſtars; or in fine, from any nutat 
or wavering of the earth's axis; but which he accounts for 
the ſucceſſive motion of light. | wy 

Whatever be the cauſe of theſe variations, (which ca 
as well as its effect are not hitherto, perhaps, entirely cles 
up) as they may poſſibly happen in the ſpace of time req 
ſite to be ſpent in making the obſervations for the meridl 
or in paſſing from one end of the meridian to the other; 1 
neceflary with the ' ſame inſtrument, or ſuch another 
is of pretty near the ſame exactneis, to examine the vi! 


ti | 
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of the ſtars made uſe of. Wherefore it would be of 
ulderable advantage, not only for the obſervations of the 
meaſurement of the earth, bur alſo for all the other princi- 
1 rejearches in aſtronomy to have orders given for procu- 
pz two mural quadrants of Mr. Grabam's making, and of 
me conſtruction, as has been alrealy ſpecified ; for 
tich there are already walls raiſed at the Imperial ob/erva- 
y in the plane of the meridian, | 

Wich theſe two quadrants, which might be of ſeven foot 
dos, and the moveable teleſcope 9g or 10 foot long, obſerva- 
n of the utmoſt accuracy might be made, ſuch as the pre- 
at tate of aſtronomy requires. 1 460 

geldes theſe inſtruments now mentioned, which are ab- 
Jutely neceſſary to a ſolid eſtabliſhment of aſtronomy and 
wraphy in Ruſſia, there are ſtill ſome other ſmaller inſtru- 
ents, that may be of conſiderable uſe in the operation pro- 
ded, or that may ſerve to make other curious and uſeful 
rations at the ſame time, that.thoſe for the admealure- 
ent of the earth are making. | 9 
When the ſides of the triangles, taken for meaſuring the 
th, terminate at very elevated places, as on the tops of the 
wheſt mountains, it is neceflary to reduce theſe triangles to 
ut they would be, had they been obſery'd in horizontal 
nes fituate upon a level with the ſea. For this purpoſe 
uſt be known the height of the mountains above the 
k| of the ſea, which cannot always be determined geo- 
ktrically, or would at leaſt be too tedious to perform: 
ſicrefore, in the meridian of Paris, which croſs'd very 
ph mountains, M. Caſſini was of opinion, that he ought 
| fix their height by a ſhorter method, which is that 
the height of the ſimple barometer, obſerv'd on the top of 
d mountain, and compar'd with that obſerv'd at the 
ne time in another place, whoſe elevation above the level 
the fea was known. But as that method ſuppoſes the 
oy]edge of the proportion, which the different fallings of 
mercury, keep with the different heights to which the 
meter is carried; and as natural philoſophers are not hi- 
ko entirely agreed on this head, for want of obſervations 
luffictent accuracy: Hence it happened, that Dr. De/a- 
Nerz, making appear that M. Caſſini has not made uſe 
ne moſt exact proportion, found reaſons for correcting, or 
eaſt for doubting of ſome of Caſſini's calculations. Thus 
duſt be by the aſſiſtance of new experiments, better cir- | 
altantiated than thoſe hitherto made, and purſuant to a 


Qoz theory 
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theory entirely agreeing with theſe experiments, that dh 
method may be employ'd with certainty, for determining 1 
height of mountains by the barometer, and reducing the a1 
gles oblerv'd from the tops of theſe high places, to what the 
would be, if they had been obſerv'd on a plane horizon 
with the level of the ſea: Now theſe new obſervations m 
be made on the way in tracing the meridian 3 and for th 
purpoſe M. de L'Iſi begun to conſtruct compound barom 
ters, which, by the peculiar nicety of their make, will ſer 
with accuracy to obſerve the quantity of the mercary's fi 
at the different elevations, to which they ſhall be carrie 
in order to fix with greater certainty the proportion of th 
fall: And in the conſtruction and uſe of theſe inſtrumer 
he propoſes to provide againſt the effects af heat; which, 
it is different in the different times and places of maki r 
theſe experimen's, may poſſibly produce apparent variatioſ 
of which it is neceſſary to keep an account. 
There is ſtill another method of determining the elevati 
above the level of the ſea of all the points, in which t 
triangles terminate, that are made for the admeaſurement 
the earth: And this may be done by beginning theſe ope 
tions near the ſea, and actually meaſuring how many toi 
and feet the planes of the firſt ſtations are elevated abc 
the level of the ſea : For, if the angles of the apparent e 
vation of the ſecond ſtations, ſeen from the firit, be aft 
wards obſerv'd, it will be an eaſy matter, from the known 
ſtances, to reduce the true elevations of the latter above 
former ; and conſequently above the level of the ſea, mak 
proper allowances in the calculations for the difference oft 
apparent level from the true one: In this method nothing 
to be apprehended but the variation of refractions; but | 
this a remedy may be found, for the moſt part, by return 
upon one's ſteps, that is, by reciprocally obſerving the i 
ſtations ſeen 3 the ſecond: For, if it be found, that 
much as the ſecond ſtation appears elevated above the fi 
ſo much the firſt is depreſſed below the ſecond, except 
{mall difference which muſt. ariſe according to the given 
ſtance, it will be a proof that the refraction has been of 
prejudice. 1 wy # 
The obſervations and determinations of the true heights 
all the places, which are to be viſited, will not be the le 
Jaborious of choſe that are to be made in theſe journics 3 | 
their uſeſulneſs will be a ſufficient recompence for the i 
ble; ſince they will afford us the means of knowing 
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r chief une venneſſes of the ground travers'd by theſe great 
wagles ; which being compar'd with the length of the courſe 
{ the rivers, may give us room to judge of their rapidity, 
{the eaſe or difficulty of their communications, Sc. 
The other conſiderable obſervations and experiments to be 
nde in the journies, undertaken for ſuch enquiries, are the 
errations of the magnetic needle, both as to its dip and va- 
ion: But chiefly the obſervations of the length of the 
ple pendulum 3 which at Je is become requitite to 
+ obſerv'd with as much exactneſs and in as many places as 
ible. . | 
All the operations and obſervations here propos'd, however 
nuous and difficult they may prove, have no other end than 
te benefit of geography: thoſe who are to have the manage- 
nent of this enterprize muſt be attended by ſeveral ſur- 
zjors and other mathematicians of Ruſſia, who are to be 
Witrated on the road, and employ'd at the ſame time in 
ſer operations with ſmaller inftruments : By which means 
te maps of the countries, taken in by theſe great triangles, 
uy be verified, And thus according as this work advances, 
e finiſhing ſtroke may be given to the maps of Ruſſia. 


p50. 
De L'Iſe actually undertook to meaſure the baſis 


wn 
re t | mentioned above, and he had the good fortune to 
icalure it exactly on the ice, by taking the preciſe diſtance 


etween the caſtle at Peter hoff, and the caſtle of Doubks, 
ie oppolite to it an the Finland coaſt. He found the 
ut tance between the oppoſite walls of theſe caſtles 54, 250 
kt Engliſh. This baſis being much greater than any of 
oe hitherto employ'd for this purpoſe, gives room to expect 
feat exactneſs in the whole work, when it ſhall be carried 
nm the fame manner: Ir will at the ſame time ſerve ra 
| 4 a very exact map of the bottom of the gulph of Fin- 


tarts of the coaſts of the YBalgic, that he intended (as ſoon 
us project ſhall be approved in its full extent) to begin 
meaſure his triangles along the coaſts of Ingria and Li vo- 
a, ta the iſlands of Dag ho, Oeſel, &c. And to the end that 
charts of the places taken in by theſe triangles might be 

ES” 5 | finiſhed 


Ihe actual Menſuration of the Baſis propoſed in the pre- 
ling Diſſertation : by the ſame. Phil. Tranſ. N“ 445. 


is for the ſame purpoſyand for better ordering the 


af 
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finiſhed at the ſame time, he defign'd to take with him 2 
the charts of theſe parts, which could be had, in order 1 
verify and correct them in his way. . 

He likewiſe interded to publiſh, as ſoon as poſſible , 
the operations and obſervations he ſhould make in his ex 
pedition; that thus, early benefit might be reap'd fron 
them; and that the publick at the ſame time the charts com 
out, might be acquainted with the foundation on which the 
are conſtructed. What retarded the publication of thi 
whole detail of his operations in taking the baſis, that is. , 
the precautions he uſed in aſcertaining it, was his employin 
Engliſh feet in meaſuring, which he had a mind to reduc 
tot he Ruſſian meaſure ; but as it was requiſite to conſy] 
the original ſtandards on this head, which he had not hither, 
been able to pyocure, he was for theſe reaſons obliged to de 
lay the pub}/cation of theſe firft obſervations. RY 


Obſervattons of two Parhelia, or mock-ſuns, ſeen Decembe 
30. 1735; as alſo of an Aurora Borealis, December 1 
1735. by Mr. Timothy Neve. Phil. Tranſ. Ne 4 
p- 52. a 5 

N Tueſday the zoth of December, 1735. betwixt Che 
ry Orton and Alwalton in the county of Huntingdo 
he obſerved two parhelia; the firſt of which ſhone fo brigh 
that at firſt he took it for the real ſun ; till looking a lit] 
farther on his left hand, he ſaw the true ſun, much the brigh 
eſt, in the middle, and a mock-ſun on each fide, in 4 | 
exactly parallel to the horizon. He gueſs'd their diſtance t 
be about 40 diameters of the ſun, or as they uſually af 
pear 23 degrees. That on the left hand of the ſun, whe 
as ſaw it firſt, was ſmall and faint ; but in about two minute 
time it became as large and bright as the other, and ap 
peared at once like two white lucid ſpots on each fide of th 
ſun, eaſt and weſt, ſeemingly as big, but not ſo well defined 
In about three minutes they loſt both their colour and torn 
and put on thoſe of the rainbow; the red and yellow in bot 
were very beautiful and ſtrong next the ſun, the . other et 
Jours fainter. They became as two parts of an arch, or ſeg 
ment of a circle, with the concave part towards the ſu 
only round at top, the light and colour ſtreaming downward 
and tending towards a point below: This continued | 
four or five minutes, when the colours gradually diſappeat 
ing, they became, as before, lucid ſpots, without any diſtin 
| £2 
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of colours: They laſted a full hour; ſometimes the one 
inter, and ſometimes the other, probably according to the 
untion of the clouds and air. When Mr. Neve firſt ſaw 
; it was exactly a quarter after 11. There had been a froſt 
the morning, which went away pretty ſoon with a thick 
jt; and between 10 and 11 o'clock. it clear'd up, leaving 
alya bazinefs in the air behind it: The weather quite calm, 
rind, as he thought, at N. W. 7 a 

Theſe parhelia are commonly ſeen with a circle or halo 
und the ſun, concentrical to it, and paſſing thro' the diſks 
{the ſpurtous or mock-ſuns : But there was not the leaſt 
qrearance of ſuch a circle here; it having only a tendency 
wards one, When it was ſeen with the rainbow colours. | 
The other phenomenon was that pretty common one of the 
fora borealis ; of which tho? there are ſo many exact and 
arous accounts in the Philoſophical Tranſafions ; yet Mr. 
Ie does not remember any one in the manner he ſaw 
tis of the 11th of December 1735. | 

Alittle after 5 o'clock, he obſerv'd the northern hemi- 
htere to be obſcur'd by a duſky red vapour; in which, by 
execs there appear'd ſeveral very ſmall black clouds near 
he horizon, He thought it ſeem'd to be a preparation for 
hoſe lights, which were afterwards ſeen ; the firſt eruption 
if vhich was within a quarter of an hour, full caſt from be- 
Ind one of the ſmall dark clouds, and ſoon after ſeveral others 
"ll north: Theſe ſtreams of light were of the ſame duſky 
ra colour with the vapour, they firſt appear'd and vaniſh'd 
lantly, He obſerv'd eight or ten of theſe at once, about 
he breadth of the rainbow, of different heights, ſeveral 
kerees above the horizon, and they look'd like ſo many red 
Jars in the air; and no ſooner did they diſappear, than 
tiers ſhew'd themſelves in different places: In about half 
u hour, this colour of the vapour gradually changed itſelf 
wards the uſual white, and ſpread itſelf much wider and 
cher; and after that, appear'd as uſual. 


Uſervations of two Parhelia ſeen at Wittemberg in Saxony 
om Dec, 31, 1735, O. S. by M. Weidler. Phil. Trani. 
FMS - 
EC. 31, 1735. O. S. a little after 10 in the morning, a 
friend told M. Weidler, that ſeveral ſuns were to be ſeen 
© the heavens : Upon this the latter went directly into the gar- 
adjoining to his houſe, and he immediately ſaw, near the 
| . | an 


not bear it; wherefore, he view'd it attentively thro! a gl; 
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ſun S (Fig. 15. Plate IX.) on his left or weſtern (ide, the f. 
lowin I | namely the parhelion B, as big as the tr, 
ſun. 11 is mock- ſun was amidit ſmall, round, white cloud 
ſet thick and cloſe to one another: The part of the parbelio 
which faced the welt,” was not round, but broken, having abo 
a third part of its circumference open, and ſhnoting out: 
long bright ſtream or tail'B H: To this ſtream, both above 25 
below, adher'd another ſtream F G. ſomewhat incurvated, yj 
its horns turned from the ſun weſtwards: The middle of th 
mock ſun ſhone with ſo great a light, that the naked eye cou 


darken'd with the ſmoke of a wax-candle : The light of 
parbelion B appear'd much weaker than that of the true ſu 
its circumference, which faced the ſun, was red; in like man 
that part of the ſtream FG, which was towards the ſun, y 
purple. Within the red border appear'd the other colours 
the rainbow, as yellow, green and azure : And the ſtream B 
was likewiſe embelliſh'd with red and yellow. Both edges 
this were reddiſh, and its middle yellowiſh. The ſun $ 
15 degrees and + above the horizon; and its image B was ne 
the fame altitude: For, he then found it to be 14 degrees, bm 
meaſur'd the diſtance from 8 to B, more than once, and 
found 1t to be 20 2 The arch F G was near 6 degr 
in length. Moſt of the ſouth part of the hemiſphere was oy 
caſt with white clouds, interſperſed here and there with $6 
darker ones: There were ſome thin clouds before the true {4 
thro' which his rays eaſily paſſed: When thicker clouds f 
rounded the ſun, the brightneſs of the parhelion was leflen' 
The parhclion was now and then hid by dark clouds. Thet 
white clouds, with which the northern part of the ſky was o. 
caſt, reach'd up to the zenith. Soon after his firſt obſery 
the parhelion B, as he look'd up to the zenith, he ſaw the be: 
tiful rainbow CDE parallel to the horizon, with its ho 
turned to the north: It had the uſual colours of the rainbq; 
all very diſtinct; the purple was on the ſide facing the ſu 
next to it was the yellow, then the green, and laſt, the az 
A line, drawn from the ſun's centre to the middle D of the 
tended to the zenith, and was a portion of that vertical ci 
in which the ſun then was. The point D was 61 degreesd 
tant from the horizon; wherefore, the diameter of the raini 
was 58 degrees: However, there was but part of the rain! 
CDE ſeen; the ends of which were ſometimes but 38 deg 


from each other: For, more or lels of it appear d at 25. 
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e ; but ſcarcely above a fourth part of its circumference at 
Ame. It was ſometimes ſeen among ſmall white clouds, 
(ih were about the zenith, and ſometimes in a clear ſky. It 
4d till the ſun and moſt part of the ſky was overcaſt by 
l clouds. "The thickneſs of the rainbow CK, as well as 
i eidler could eſtimate by the naked eye, was one degree of 
eat circle. 8 

win bat as the neighbouring houſes h inder'd his having a free 
ect caſtwards from his garden, he went to another place, 
hence be had a full view of the hemiſphere : And having 
Abd thither a little before 11, he immed iately ſaw another 


85 helion A to the eaſt, 20 degrees from the ſun, as the fore- 
ulis vas, and elevated 15 degrees above the horizon, This 
ann ck: ſun was not inferior to the other B in brightneſs : For, 


naked eye could no more bear it than that; its light was 
mite, its figure round, and its ſize equal to that of the ſun 8. 
This pathelion A ſhot out the ſtream IL, which was rectilinear, 
ie and reſplendent, 8 degrees in length; and as far as he 
mld diſcover, void of colours: For, it appear'd among ſmall, 
hte, broken, clouds; and laſted ſomewhat longer than tbe 
mer, without changing its figure. Upon the ſun's being hid 
thick clouds about half an hour after 11, both theſe mock- 
ls difappear'd 5 but became vifible again, upon the ſun's 
ning bright. | | 

The whole of the phenomena, obſerv'd in theſe parhelia, 


e H ns to this; that the true fun 8 was accompanied by 2 
s elia; both 20 degrees diſtant from the fun, one on each 
en ; and having nearly the ſame altitude with the fon from 
e H c horizon. Above the parhelia, part of a rainbow ſurrounded 


be zenith ; and each of the parhbelia ſent forth a bright lumi- 
nus ſtream or tail; one rectilinear and white, the other ſome- 
mit incurvated and colour'd. Moreover, from the weſtern 
whelion, a ſtream parallel to the horizon, and ſomewhat 
ed, extended itſelf on the fide oppoſite to the ſun ; and 
ls ſcene laſted for the 2 hours of 10 and it before noon, till 
tick clouds put an end to it. There was na appearance of an 
mire crown, ſuch as uſually 2ccompantes parhelia, and encir- 
Jes the fun; tho* M. Weidler obſerved the tract of. the Gy 
rar the ſun, hoth with the naked eye and thro? glaſſes. | 
Asto the ſtate of the heavens on the 31. of December, when 
he parhelia were obſerv'd : Early in the morning a thick fog 
'erlpread the horizon: About 9 o'clock this fog condenſed into 
ml drops of rain, which fell ſlowly : Suon after, the vapours 
for, X. 8 : 5 2 "2" WE 
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were collected into thin clouds, particularly in that part abo 
the ſun: Then the ſky became clear about the north; a1 
there blew a gentle wind a little to the ſouth of the eaſt. 

After noon, clouds gather'd to the weſt : About 4o minut 
after twelve, the whole hemiſphere was overcaſt but in t 
evening it became clear and ſerene on all fides. On the folloy 
ing days, from the iſt to the 6th of January, the ſky was col 
ſtantly cloudy, or dark and the ſun ſeldom ſeen thro' the breꝛ 


of the clouds. On the 5th, the weather clear'd up, whil 10 
laſted 3 days. On the roth, the whole hemiſphere was oy: 5 
caſt with clouds; and therefore this appearance of parhelia h a 
not been attended with any uncommon weather. ; 4 
The publiſher having ſent M. Weidler an account of # 
Neve's obſervation of the mock-ſuns, ſeen by him in Exgiaſ . 
which ſeem to agree in fo many circumftances with thoſe ſq n 
by the other in Germany; M. Weidler in his anſwer Gali, 
That it ſeems to him very worthy of remark, that parhelil . 
* ſo very much alike, ſhould appear two ſubſequent da. 
places ſo diſtant from each other; which indicates a fin 
* ſtate of the air or atmoſphere in both.” This extraordin i g. 
incident put M. Weidler upon writing an effay on the caulefilſl, 
parhelia: And accordingly he hath publiſh'd a ſmall pamph " 
in quarro, intitul'd Zo. Frid. Weidlers commentatio de par 
liis, Menſe januarii Anno, 1736, prope Perroburgum Agi .. 
E& Vitemburge Saxonum viſis. Accedit de rubore cæli i 
menſe Decembrs Anno 1137 obſervato corollarium, View ;; 
gig, 1738, in quarto. „ 5 
An Obſervation of three Mock ſuns feen in London, Septe de 
ber 1), 1736; by Mr. Folkes. Phil. Tranſ. N* 445. p. 5 1 
EY Z. 1, 1736, a little after 5 o'clock in the morning, Wl ; 
Mr. Folkes was reading in a room that looks towards i yi 
north-eaſt he accidentally took notice of an odd ſtream of dt 
Jour'd light, ſhooting upwards from the ſun, as he tj, 
thought, which ſhone thro' a thin wateriſh cloud: But req ;,; 
lecting that the appearance was ſeveral degrees more nottheſſſiſ ©, 
than the ſun's true place at that time, he immediately went e 
the window, and found what he had taken for the fun aa p. 
parhe lion ſhooting out a ſhort horizontal ſtream or tail owa i. 
the north; the ſun itſe lf ſhining pretty bright and clear at WI 
fame time. He alſo obſerv'd that the ſtream he had at firſt n 
was part of an arch concentric to the ſun, and paſſing thro ON fe 
parhelion: This arch was for a good way tolerably defin d, if tc: 


. 
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weed with red on the inſide, and a bluiſh white on the 
ther, He then caſt his eye to the other fide the tun, where 
v obſery'd a 2d parhelion, at the ſame diſtance from him 
wards the ſouth, tho' not yet ſo bright as the firſt. He 
hen went up to his leads, his proſpect being too confined 
ebw; where ſoon after he was come, he found the pheno- 
nenon to improve conſiderably, the arch round the ſun forming 
5. COB elk into more than a ſem1-circle, reaching almoſt to the hori- 


brea northwards and with very little diſcontinuance beyond the 
whit kcond parhelion towards the ſouth. He then began to per- 
hip ire a 3d parhelion, where the circle ſurrounding the ſun, 


yould have been cut by the vertical paſſing through him; 
nd in the ſame place his circle was touched by the arch of 
other, in ſome ſort confounding itſelf with 1t in the place 
were the 3d parhelion appear'd: This was a good deal 
tinter than the other two; and the laſt mentioned arch ex- 
ended but a little way: So as to be difficult to determine 
phere its centre lay; this arch was likewiſe colour'd, but 
th red on its convex part: He had ſome time before this 
llewiſe began to ſee another circle, ſurrounding the ſun at 
he diſtance of about 45 degrees, which appear'd to be about 
nice the diſtance of the firſt ; and this likewiſe encreafing 
hilt he was conſidering it, became little leſs than a ſemi- 
arce, being likewiſe tinged with red like the other on the 
ner fide, When this circle had thus pretty well formed 
elf, he alſo diſcover'd the arch of a 4th circle, touching 
this, or rather confounding itſelf with it in its higheſt part, 
nd ſurrounding, as it ſeem'd, the zenith. Of this laſt cir- 
de he ſaw, when it was moſt compleat, better than halt, 
nd it was much ſtronger colour'd than any of the others, 
being of a bright red on its convex, and a good blue on its 
concave part. In the part where this circle blended itſelf 
nIth the larger of thoſe that were concentric to the ſun, their 
common part was nearly white, and brighter than the reſt, tho? 
hardly enough, to call it a 4th parhelion. All which appea- 
nnces are repreſented in Fig. 16. Plate IX. The principal 
mock-ſuns continu'd tolerably bright till near 8 o'clock, the 
ſouthern part of the phenomenon improving as the northern 
part decay d; and the ſouthern parhelton was once fo bright, 
that taking the advantage of a place where a chimnev inter- 
cepted the true fan, it caſt a very viſible ſhadow, In like 
manner the white and lum inous horizontal rail, that proceeded 
(rom this parhelion was much longer than that of the other, 
ſeaching at one time beyond the outer of the two concentric 

1 EE i, circles 
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circles. The parhelia themſelves, tho? very luminous, wer 
however never defin'd with any exactneſs as to their diſk, 
but look'd as the ſun is ſometimes ſeen thro' a thin whitin 
cloud; and they were themſelves of a.reddiſh colour on that 
fide next the true ſun, About 8 the phenomenon was ſenſ 
bly decreas'd, and had entirely diſappear'd by 20 minute 
after. BY | 


A rupture of the lleum from an external Contuſion withoy 
any external NMound; by M. Chriſttanus Wolfius. Phil 
Tranſ. N“ 445. p. 61. Tranſlated from the Latin. 


ä AR labouring man ended his days by a melancholy !* 
accident; as follows; a ſtone — down upon high" b 
lower belly, ſtruck it ſo, that the place affected came indeed duct 
to view, but without any external wound. The day fol are 
lowing about noon, the man, tho' pretty robuſt, contrary i 4! 
all expectation, expired. Upon opening the abdomen, thet m. 
was diſcover'd a large rupture in the ileum; fo that it only! 2 
adhered behind to the other guts with its contents di e 
charg'd into the cavity of the abdomen. The liver was pale (ſer! 
- 9 void of its native colour; and even the lungs them * 
elves had receded from their natural ſtate, having loſt theii t 
natural colour, From the livid ſpot on the abdomen, MM" 
Molſius gather'd, that the ſtone had ſtruck with its ſharp enden 
upon the belly, and that the gut was burſt by too great a O 
in er 


tenſion, in the manner as incurvated bodies are broken in 


their ſuperior convexity. lj cet 


Some n:w ſtatical Experiments; by Dr. Deſaguliers. Phil, 

| Tranſ.N” 445. 1. 85: EP, 10 

HEN a long and heavy body lying on the ground is tof 

be rais'd up at one end (like a lever of the 2d 

kind) while the other end keep its 2 and b:comes the 

centre of its motion; the prop made uſe of to A it at 
any point in its whole length, ſuſtains a certain preſſure from 

the beam. Now the Doctor's experiments are to ſhew, by 4 

force drawing always in the direction of the prop, what is the 

quantity of the prefſure on the prop, according to the length 

or the prop, the angle it forms with the beam, or with the 

horizon; and the diſtance from the centre of motion of the 

beam at which the prop is applied: For, when the prop 

is taken away, the force drawing in the direction of the prop 

will keep the beam ig gquilibrio; and a force ever ſo little 

ſuperior to the friction, added to the power, will make it * 
| = pol 
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N the beam, and raiſe it higher; but overcome the 
he and bring down the beam, if it be added or applied to 

beam. 3 3 | 
4 in every caſe or experiment we have this analogy 
ten from mechanical principles, viz. that the 


Intenſity of the power: 

s to that of the weight: ; | 

As the diſtance of the line of direction of the weight: 
Is to the diſtance of the line of direction of the power, 


et to find thoſe diſtances nicely in the ſeveral applications 


kuftions and reaſonings. With theſe and the algebraical 
apteſſions of the ſame, the experiments exactly agree. 

All the Doctor propoſes now is to ſhe w the- experiments 
y means of a machine which he contrived for the purpoſe, 
nd got executed with great nicety, not in ornaments, but 
nl where nicety in a mechanical inſtrument ought to be 
.. | oY) $57 
lu this machine, the iron bar, or parallelipiped repreſent- 
i the heavy body, weighs 12 drachms, 12 penny-weight, 
grains, or 6060 grains; and its centre of gravity is at the 
lance of 20 inches and & from its centre of motion. 

The props he makes uſe of are, the one of five, and the 
ther of ten inches: To overcome the friction, allow'd for 
ly certain rules in all caſes, he uſes a nice braſs pully of 
tee inches in diameter, whoſe pivots are but 72. parts of 
ninch in diameter: So that the 6otb part of the power, ad- 
kd to it, will, in all caſes, overcome the friction. 

4% 1. In which the prop is perpendicular to the horizon, 
nemplified by two experiments. | LE 

Exp. 1. The prop is equal to five inches, and placed under 
point in the bar 10 inches diſtant from the centre of mo- 
im, Here the power acting in the direction of the prop, 
Ile to keep the bar in that fituation, or the preſſare ſu- 
ned by the prop, will be found 250 ounces, 1) penny- 
Kphr, 15 grains; and the friction 8 penny-weighr, 15 
fung. The foot of the prop is to be at eight inches and 
„ from the centre of the motion. k 
Ep. 2. If the ſame prop of five inches be placed under 


n 


4 — ed ©; ww 8 iO 


& power or prelſure will be eight ounces, 12 penny-weighr, 
| | 15 
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{ the prop, we muſt have recourſe to geometrical con- 


point in the bar at zo inches from the centre of motion, 
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13 grains; and the friction equal to two penny-weiohs . 
grains. The foot of the prop W be diltane Tonk wg 
of motion 29 inches £3, parts. „„ bt 
Caſe 2. In which the prop is perpendicular to the bar, e. 

empliſied by three experiments. Hal 
Exp. 1. Now let the prop (fill five inches long) be plac 
ſo as to be perpendicular to the bar in a point 12 inches d 
ſtant from the centre of motion. Here the power expreſſ 
of the preſſure ſhould be 19 ounces, eighteen penny- veigl 
4 grains; and the friction fix penny-weight, 15 grains: By 
on account of a correction neceſſary to be made to this ( 
cauſe the bar is thick as well as heavy, and the cel 
tre of gravity above the ſurface to which the prop is applie 

the power or preſſure ſuſtained will be only 19 ounces, # 
penny-weight, five grains; and the friction. fix penny- weigh 
14 grains. 1 Tt 

N. Z. The diftance of the foot of the prop in this caſe 
13 inches from the centre. 5 

Exp. 2. The prop here is 10 inches long (ſtill perpen 
cular to the bar) under a point in the bar, 24 inches diſta 
from the centre: The power equal to the preſſure ſuſtain 
ſhould be (if the bar were only heavy and not thick) ni; 
. ounces, Ig penny-weight, four grains; the friction thi 
penny-weight, 11 grains and + ; but with the proper c. 
rection, which ſhall be explained hereafter ; it muſt beo 
nine ounces, 1) penny-weight, 15 grains; the friction ſey 
penny-weight, ſeven grains, Here the foot of the prop | 
to be 26 inches from the centre. 7 | 

Exp. 3. If the end of the prop be placed under apo 
in the bar; ſo that the horizontal diſtance of the foot of t 
prop be exactly equal to the diſtance of the centre 
gravity from the ſaid centre of motion, viz. 5. 20, 1nchi 
the power or preſſure ſuſtained by the prop will be precil 
equal to the weight of the bar, vis. 12 ounces, 12 peo 
weight, 12 grains. In this caſe the prop is diſtant from t 
centre of motion on the bar 9. 17, nine inches, and the frit 
four penny-weight, five grains. To bond 

Caſe 3. In which the angle formed by the prop with | 
horizontal line is given, either acute or obtuſe. - 

As this caſe is very intricate (on account of the ſed 
powers of the fine and coſine of the given angie, which 
multiplied into the prop, and into the weight of the beam 
is excmplified only in one experiment; namely, when the 


cat. 
expe 
ke it 
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4e formed by the prop with the horizontal line, contained 
een the foot of the prop and the centre, is acute; then 
here's a maximum of preſſure, which the Doctor ſhews by 
aperiment to be the very ſame with that given by the cal- 

alaon. He ſuppoſes the angle formed by the prop and the 
rizontal line to be 60 degrees: The calculation of this 
num ſhews, that if the prop be 10 inches long, the di- 
ice meaſured upon the bar, to which the upper end of the 
op muſt be applied, will be 10 inches 29% parts, the bar 
fell forming then an angle of about 52 degrees, 12 minutes; 
nd the horizontal diſtance between the centre of motion and 
ke foot of the prop is then 11 inches 58 parts. 

N. B. Three things are to be remarked in this caſe. 

1. That when the angle, made by the prop and horizontal 
Ine, contained between the centre of motion and foot of 
he prop, is acute, as in the laſt experiment, there is always 
1 maximum: Whereas if the ſame angle were obtuſe, there 
wuld be no pofitive maximum: For, then the preſſure 
would continually increaſe, the nearer the prop is to the cen- 
te of motion. | RS 

„. That when the angle of the prop with the horizon is 
rute, as in the laſt experiment, the bar, or long and hea- 
y body, can be rais'd, by applying the power or prop al- 
js with the ſame angle to the horizon, quite up to a verti- 
al ſituation. | | 3 

z. That the firſt caſe, which is when the prop is perpen- 
(cular to the horizon, is only a particular caſe of this more 
general one. „ 

(iſe 4. Is when the angle, made by the prop with that pare 
A the beam, contain'd between the point to which it is ap- 
ſlied, and the centre of motion, is given either acute orobtuſe. 
As the expreſſion of the power in this caſe is fully as in- 
cate as in the laſt, the Doctor gives only one example or 
experiment; and for the greater ſatis faction of thoſe who 
ke it, he choſe that wherein the preſſure is in its maximum. 
lle ſuppoſes, as before, the angle made by the prop (till ro 
nebes long) with that part of the beam contained between 
the point to which it is applied, and the centre of motion, 
obe acute and of 60 degrees; then the maximum of preſſute 
vl be, when the part of the beam intercepted between the 
(tre of motion and the upper end of the prop is 12 inches 
33 Parts; the bar is then elevated about 50 degrees 13 mi- 
Wes; and the horizontal diſtance between the centre of 

| | motion 
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motion and the foot of the prop is then 11 inches 233 par 


N. Z. The ſame things are allo to be remark'd in Mit! 
caſe as in the preceding. Kee of 

t. If the angle made by the prop and the part of the beau ene 
intercepted between the point of application and the centre 
motion, be acute, there will always be a maximum. II 
contrary, if that angle be obtuſe. 

2. If the angle be acute, the bar cannot be raid Miſe, 
to a vertical ſituation by applying the power or prop co Ebel 
ſtantly with the ſame acute angle; but it may be ra 1 
quite up, if the angle of the prop with the beam be obtuſe g 

3. The 2d caſe is but a particular caſe of this gener 
one. | a 7 


An Account the Peruvian or Jeſuits Bark; by Mr. Willi 
Arrot. Phil. Tranſ. Ne 446. p. 81. w 1n 1 


| HE tree from which the 7eſuits Bark is cut 
Arrot himſelf having gather'd it) grows in the kin 

dom of Peru, in the Spaniſh Weſt- Indies; and moſt comm (ar, 
1y found in the provinces of Zoxa, Ayavaca and Quenca, WW mly 1 
tuate between two and five degrees of ſouth latitude. I 
tree is tall, and has a trunk rather bigger than a man's th ta 
tapering from the root upwards, has no boughs or branch 
till near its top; and theſe grow as regular as if Iopp'd art" 5 
cially, and with the leaves form exactly the figure of a he of 
ſphere + Its bark is of a blackiſh colour on the outſide, a Rs C 
ſometimes mixt with white ſpots, from whence common” i 
grows a kind of moſs, which the Spaniards, call barba; WW * 
leaves reſemble much the leaves of our plum-tree, 0 re abo 
darkiſh green colour on their upper or concave fide, and e 
diſh on their lower or convex fide; its wood. is as hard as he for 
common Engliſh aſh, and rather tough than brittle. Iutafi 

There are 4 ſorts of the bark of this tree, to whicht al 2 p 
Spaniards give the following names, viz. Caſcarilla color The 
or reddiſh bark; amarylla, yellowiſh ; creſpilla, curlii he 
and Hlanca, whitiſh : Bur Mr. Arrot could only find 2 dil 1 ſo 
rent ſorts of the tree; and he believes that the other 2 f, th 
of the bark are owing to the different climates where it gro N 
and not to a different ſpecies of the tree. The bark ca oy 
colorada and amarylla is the beſt, and differs from the 4% | the 
in this, that the trunk of the former is not nigh ſo bi 110 A 
that of the latter, the leaves being as deſcrib'd aboi wall ri 


Whereas thoſe of the blanca are larger, and of à lg Yor 
= $6 | £'Y 


- 
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a colour, and its bark has a very thick ſpongy ſubſtance, 
un on the outfide, and is fo tough, that it requires the 
e of an ax to ſlice it from the tree: It is true, it is as bitter 
ien cut down as the beſt ſort, and has then the ſame effect in 
mitting fevers; but when dry and long kept, turns quite 
frid and good for nothing: And it is to be obſerved, that 
& forts have a much ſurer and quicker effect in cures, when 
en, than when dry. As the bad ſort is in great plenty, and 
& beſt very ſcarce and hard to be come at, large quantities of 
ke yearly cut, and ſent with a little of the fine bark to Pa- 
m4 for Europe. : ox "I . ; 1 a 
The tree of the creſpilla is the ſame with that of the ama- 
a and colorada; but grows in a cold froſty climate: By 
ach means the bark is not only alter'd in its quality, but is 
1 whitiſh on the outſide, tho cinnamon-colour'd within fide, 
win medicines ought to be rejected. This ſort and the blanca 
wr plentifully in the province of Ayawvaca, 50 leagues from 
urg, and 62 from Payta, a port in the ſouth-ſea ; as alſo 
1 Cariamango, Gonſonama and Ximburo, whence they com- 
ly ſend it to Payra, and there ſell it as the beſt fort. The 
urs likewiſe grows in the province of Quenca, and in the 
wuntains of Caxamarea : But the true and genuine fine „ e 
ub which is of a reddiſh or yellowiſh colour, is only found 
im j to about 14 leagues round the city of Lora, in the pro- 
ce of Loxa, which the Spaniards. generally call provincig 
blas calvas. This city is fituated between two rivers, that 
m into the great river Marannon, or the river of the Ama- 
ws, and lies about 100 leagues from Payra, and in a direct 
e about 110 leagues ſouth-eaſt from Guayaquil, tho' by the 
bmmon road near 200. The places about Loxa, where this 
le fort is found, are, La Sierra de Caxanuma Malacatos, 
Iuafinga, Tangana, Manſanamace, La ſierra de Boqueron, 
aa place call'd Las Monſas. | | 
The bark-trees do not grow altogether in one ſpot, but inter- 
llxt here and there with ſeveral others in the woods: It hap- 
n, ſometimes indeed, that cluſters of them are found toge- 
ler, tho? at preſent they are much ſcarcer than in former times; 
igeat many of the fine large bark trees having been entirely 
it down, that their bark might be the more eaſily fliced off. 
The foil, where the beſt fort thrives, is generally in red 
ey or rocky ground, and very frequently on the banks of 
WT” rivers deſcending fram high mountains. 


Vor. X. g : © : That 
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That this tree flouriſhes and bears fruit at the ſame tine 
the year round, is cerrainly owing to the almoſt uninterrupt 
rains that fall in thoſe high mountains where it grows, wh; 
continue with little or no intermiſſion + Tho“ about 3 0 

| leagues down in the low country, where it is exceſſjyely A 
there are wet and dry ſeaſons, as in other hot countries: f 
rains beginning in December and ending in May: This ſeaſ 
the Spaniards, who live there, call temporal, and it is gene 
all therea bouts; whereas what they call paroma is a cold ai 
ſeaſon, that laſts in all the mountainous places of theſe co 
tries from Zune to November, but eſpecially in the city of 7; 
and places adjoining, where Mr: Arrot had paſs'd 25 or 
days without ſeeing the ſun once; and felt the air ſo exceed 
cold, that he was obliged to be always wrapped up in his clo; 
and to be in continual motion to keep himſelf warm, gu 
exceſſive cold fo near the line appears to Europeans incred ibl 
but many pes in theſe latitudes are ſo, by their fituation,; 
vicinity to high mountains. %% og To 
he propereſt ſeaſon for cutting the bark is from Septeml 
to November, the only time in the whole year that ther 
ſome intermiſſion from rain in the mountains. Having diſe 
ver d a ſpot where the trees moſt abound, they firft build hi 
for the workmen, and then a large hut in which to putt 
bark, in order to preſerve it from the wet: But they let it 
there as ſhort a time as poſſible, having before-hand cut a ro 
from the place where the trees grow, thro' the woods, ſometiniif 
3 or 4 leagues, to the neareſt plantation or farm-houſe in 
low country, whither, if the rain permit them, they carry t 
bark forthwith to dry. Theſe preparations made, they pt 
vide each Indian (they being the cutters) with a large kni 
and a bag that can hold about 50 pounds of green bark: Eve 
two Indians take one tree, whence they cut or ſlice down 
bark, as far as they can reach from the ground; they then ta 
ſticks about half a yard long each, which they tie to the tr 
with tough withs at E diſtances like the ſteps of a ladd 
always iſFcing off the bark, as far as they can reach, beſ 
they fix a new ſtep, and thus mount to the top, the Indian 
low gathering what the other cuts; this they do by turns, al 
go from tree to tree, till their bag is full; which, when th 
have plenty of trees, is generally a day's work for one Jndial 
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As much care as poſiible mult be taken that the bark be not n 
wet; ſhould it fo happen, it muſt be carried directly down tem 


the low country to dry: For, otherwiſe it loſes its colour, 5 Ditti 
5 _ vont 


ck and rots; and-if it lie any time in the hut without being 
id abroad, it runs the fame riſque: So that while the In- 
ln are cutting, the muſcles (if the weather permits) ought to 
carrying it down to the place appointed for dry ing it; which 
done by ſpreading it abroad in the open air, and frequently 
ming it. SE . 
I 4rror bad the curioſity to ſend upwards of 50 ſeroons 
kn the woods to the city of Zoxa, where he put it into a large 
p houſe, and dried it under cover, never expoſing it either 
pthe fun or night air, 1magining that the ſun exhal'd a great 
un of its fine parts; and that the night air, or /erene, was 
h noxious to it: But he found the colour of the bark, thus 
ard, not near ſo bright and lively as that dried in the open air. 
fe is of opinion that a very ſhort time will put an end to this 
kf fort, or at leaſt, that it will be extremely hard to be got, 
reaſon of its diſtance from any inhabited place, the impene- 
bility of the woods where it grows, and the ſcarcity of the 
hlians to cut it, who, by the Haniards hard uſa ge and cru- 
dy, are daily diminiſhing ſo faſt, that in a very few years their 
xein that country ſhall be quite extinct, | 
Mr. Arrot ſays, that the ſmall bark which curls up like 
ficks of cinnamon (and which in England is much valued, as 
king cut off the branches; and therefore reckon'd better and 
wre effeual in curing fevers) is only the bark of the younger 
tes; which, as it is very thin, curls in that manner; and that 
te bark of the branches would not compenſate the trouble and 
apences of cutting. He likewiſe affirms, that after the bark 
$cut off any tree it requires at leaſt 18 or 20 years to grow 
gm; which is directly contrary to what Dr. Oliver ſays in 
Phil, Tran. No 290. He added beſides, that its fruit is no 
3s like a cheſnut, as the Dr. informs us in the ſame Tranſ- 
on; but rather like a pod, which incloſes a feed ſomewhat 
ike a hop-ſeed; and that he had ſent ſome of them to 
Eland. | : | „ 
He could not tell by what artifice or ſtratagem the Jeſuits 
kad pot this bark to be call'd after them, if not that they car- 
ned it firſt into Europe, and gave themſelves out as the firſt 
loverers of its virtues: But Mr. Arrot aſſured, that the 
arent opinion at Loxa is, that its qualities and uſe were 
bonn to the Hidians before ever any Spaniard came among 
dem; and that it was by them applied in the cure of inter- 
utung fevers, which are frequent over all that wet unhealthy 
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Obſervation f the Moon's tranſit by Aldebaran, at Lond 
April 3, 1736; by Dr. Bevis. Phil. Tranſ. Ne 446. p. 99 


Fig. 19. Plate IX. the glaſs inverting the objects. 


30 


Apparent time. 
. | WS pt: 
7 40 © The moon's body and Aldebaran ſeen together 


the diſtin& baſe of the teleſcope. uren 
7 45 52 The moon's ſouthern limb running along the pati M. 
lel thread; the weſtern limb came to the hora 53 
. thread. 1 | Trot WY 
7 49 41 The glaſs remaining fixt, and Aldebaran rundir 54 
| along the parallel thread (having the ſame d 56 
clination with the moon's ſouthern limb) camet 
= þ the interſection of the threads/ ; 57 
8 13 4 The moon again running along the parallel came WW; oo 
the horary thread. | Dt 
8 15 50 AMldebaran (the teleſcope remaining fixt) came t 7 
- the firſt oblique thread at c. | 
8 15 54 2 — to the horary thread at 6 | 
8 15 59 =— to the ſecond oblique thread at a, = :5 
8 59 54 Aldebaran in the line paſſing thro' the cuſps, hi 31 
| neareſt diſtance from the moon's body being ſomey 
what leſs than the length of Mare Criſium, 0 
Ts of the moon's diameter nearly, 36 
Fig. 18. repreſents the viſible way of the moon. 
A lunar Eclipſe obſerv'd in Fleet- ſtreet, London, Sept. 8, 1); 4 
by Mr. George Graham, and Mr. James Short of Edin 55 
burgh. Phil. Tranf. N“ 446. p. 92. i 50 
September 8, 1736 Ap _ ＋ nt 
Beginning of the eclipſe | 1 
The ſhadow touch'd Gyimald. 13 0 0 43 
— Kepler 3 9 30 
— Copernicus 17 10 43 
—— the eaſt fide of Tycho 25 3 
—— the eaſt fide of Plato 31 38 _- 
—— the eaſt fide of Manilius 36 4%Y 
——= the call fide of Mare Criſium 56 10% WW 
Beginning of total darkneſs N 14 3 4 N 
7 ( 
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The obſervation was made with a 5 4 inches reflecting tele - 
lope, magnifying about 38 times. | 


1] Eclipſe of the Moon obſerv'd Sept. 8, 1736, O. S. in 
336 London; by Dr. Howie: Phil. Tranſ 
N* 446. p. 93- Tran/tated from the Latin. 5 


The obſervation was made with a 5 foot teleſcope, 


qo 


* 1 | 

a M. 8. 5 85 | 

=. ;; 25 The penumbra tinges the north · eaſt limb of the 

| moon: The ſky ſerene. „„ 

54 25 The penumbra now pretty ſenfible : Serene | 

56 50 The true ſhadow, as far as the Dr. could judge, 
touches the moon's limb: Serene. 

57 30 The ſhadow touches Erimaldi; ſerene. 

g 00 25 The ſhadow covers Grimaldi: The ſky pretty 
ſerene. e | | 

7 23 It enters Mare humorum; obſerv'd thro' thin 
_ : Afterwards the clouds became very 

thick. 49 Foy 

28 39 The ſhadow touches Mare vaporum : Serene. 

31 19 The darken'd part of. the moon is ſeen of a red- 
diſh colour, as it were: The ſky exceeding 
ſerene. 5 Ton | 

36 53 The limit of the ſhadow biſſects Manilius, and 
touches Mare ſerenitatis. Exceeding ſerene. 

38 48 It touches Mare tranquillitatis: Serene. 

4 21 Mare ſerenitatis cover d: Serene. 

55 26 The ſhadow touches Mare Cri/ium : Serene. 

58 5 Mare f@cunditatts cover d: Serene. 

2 25 The total immerſion of the moon. 

Very thick clouds come on; and the moon is no 
| longer ſeen, till : — : 
43 o Mare tranquillitatis, as it appears, entirely 

emerged — thro' the breaks of the clouds, 

43 30 Clouds again. . =» 

3 82 * cloud going off, the moon ſeem'd entirely 

clear. 8 


The clock was adjuſted to true time by equal altitudes of the 
* and its agreeing with Mr. Graham's was mark'd, by 
as of a very good pocket - watch. 1 F 
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A total Eclipſe of the "Moon: obſerved at Wine 
Saxony, September 8, 1736, oO S. in the farm 


M. Weidler. Phil. Trani. "448: „ . 
from the Latin. YT Oe 


Hl jM. 8. 
1 36 © The nai comes on the eaſberw pit f 
moon like a ſmoke or fog. 

50 © The beginning. Dante 0015-40 

50 30 The ſhadow comes to Grimaldi. 

52 2 — ctooches Galilæus. | 

Oo o Kepler. 
30 Kepler entirely cover d. 
o The portion of the moon's diſk, dt i is * ir 
merſed inthe ſhadow, appears brighter than th; 
nearer the edge of the ſhadow. © 
o The ſhadow comes to Copernicus. 
50 entirely covers Copernicus. 
10 The ſhadow comes to Tycho. 

o Half the moon obſcurd. 

o The ſhadow comes to Mare ſerenguatis. 
10 — to Aſenelaus. 

o Mare ſerenitatis entirely covrerd. 

At this time the moon appears red thro the 
dow like a live-coal, 

30 The ſhadow comes to Mare Criſium. 

At this time the edge of the ſhadow abou J 
Criſium 1s . incurvated. 

And all the time of the eclipſe the pe eripberj 
the ſhadow is rough and aifſlingniſhed by tevet 
prominences; and in the extremity it is ſeen 
compaſſed as with a thin ſmoke. | 

o Mare Criſium entirely cover'd, 
o Total obſcuration. 

At this time about a third part of the moon's d 
towards the eaſt appears darker than the well 
part. 

o The ſhadow appears denſer in the middle a 
more dilute towards the extremities. Ml 

o The moon 1s cover'd with clouds. 

o The emerſion of the moon out of the ſhadow. 

o The ſhaduw 9 off Grimaldi. 


Ch 
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Clouds afterwards hid the moon; and tho' ſhe 
emerged again, out of them, yet a fog or rarer 
cloud darkens her in ſuch manner, that the ma- 

_ cute could not be diſtinguiſn'd: At length the 


moon is entirely hid by denſer clouds. 
The obſervation was made with a teleſcope of 8 
Paris feet, 


ar Eclipſe obſerv'd Sept. 8, 1736, in Hudſon's-bay.z by. 
(apt, Chriſtopher Middleton. Phil. Tranſ. No 446. N 555 


GApT. Middleton, being in Hudſon's-bay (in Lato 55 de- 
U prees, 34 minutes, narth, and on the meridian of the 
wth bear i land, which lies 30 miles to the weſtward of Charl- 
jm) obſerved a total eclipſe of the moon on Spt. 8, 1736: 
The weather was very clear; but the motion of tho ſea render d 
bs teleſcope uſeleſs, and he miſs d the beginning. | 


. 
- 
# 


ke total immerſion of the moon's bady into q $ by his 
the nadow-. — — £ 22 watch 
e emerſio n — — 10 8 by ditto 
eend — — — 1 16 by ditto 


In order to rectify his watch, and be ſure of the true time, 
wok 3 ſeveral altitudes next morning, and one in the after- 
un, by Mr. Hadley's and Mr. Smith's quadrants; which (hav- 
g made proper allowances for the refraction of the atmoſphere. 
he height he ſtood above the ſurface of the ſea) were, as 


uows, 


KM - 


it altitude 23 3 _ 8 49 — 
: 6 Fthe time by? -, 
__—— + BN Ib 1 8 28 


Watch too ſlow © 21 — 


—_—_— 


3 


Second altitude 25 48 . Zaren is 2 9 I 5 | 
| 3 ; e time by 
Latitude 35 45 $its watch . by 54 
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The true time 


312 


Watch too wo, 9 21 4 


1 8 1 | A Th true t 
Third altitude 26 44 Chong = 9 44 
abi. | 1: + (THEN « 
| Latitude 82 35 45 Tre watch” 9 % 


Watch too flow o 2 2 | 


We | g 
The fourth altitude 7 
taken the ſame Gay Gu 29 gene the z 3 25 5 
in the afternoon 0 e time 18 = 
| | he time ? 
Wan 55 33 255 the watch g 3 04 | © 
Watch too ſlowo 21. 
. : | 
If, therefore, 21 minutes be added to the times aboye- e 
tion'd for the error of the watch, we ſhall have the true tim 7 
of the ſeveral obſervations on the meridian of the north bed 7 
Mund, as follows, vis. 
. 
The total immerſion of the moon's hody into thet , Wl... 
ſhadow - 3 a Es 35 
The emerſion — 5 1 lun 0 


The end — | — — — 11 


This ſame eclipſe was obſerv'd Sepr. 8 173 F. by Dr. Be 
at London ; and he made the true time of the total immerſ 
of the moon's body into the ſhadow, 14 bours, 2 minutes, 
ſeconds ; conſequently, the difference of Jongitude betwe 
London and North bear-iſland in Hudſon's bay is; hours 
minutes, 25 ſeconds, or 79 degrees, 5I minutes. 


Apparen 
H A 
4 2 
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{ſolar 4 9 7 71 obſerved at Loads FIR 23, 1936; By Dr. 
fevis, Phil. " N 446. P. 98. Tranſcated from ihe 
Latin, N 
4 _ P. M. 
12 35 The northern limb of this ſan (Fig, 19. Plate IX.) 
| running along the parallel thread P. P. his weſt- 
ern limb touches the horary thread H. Hd. 
42 The little macula near the northern limb comes to 
the firſt oblique thread . 
1 The macula atithe horary thread H. H. 
20 The macula at the ſecond oblique thread 2. 
45 The eaſtern limb of the ſun at the. horary: thread: : 
afterwards clouds. 

1 The'ſun emerging out of the clouds; the eclipſe, 
it is true, is begun by the teleſcope, but now 
ſcarcely ſeen begun. 

48 It is ſtill imperceptible to the naked eye through a 
| colour d glaſs. 
o Now it is pretty ſenſible. Then clouds. | 
29 The ſouthern limb (Fig. 20.) running along the 
parable], the weſtern linub at the horary thread. 
5 41 The weſtern cuſp of the ſun at the 3 thread. 
5 Fhe eaſtern cuſp at the horary thread. | 
29 The eaſtern I - at the horary thread. 
Then the ſun is overcaſt with clouds till its ſetting. 
The Dr. pos the beginning at 4 h. 45 m. 31 fee. 
p. * 


ecatarion of Mars by the Moon, obſerved in Fleet-ſtreet, 
Landon, Oct. 9, 19736, 4 Mr. Greorge Grabam. Phil. 
Tranſe Ne, 446. p. 100. 


H E obſervation was made widh a refraing zeleſoope of 
12 foot, 


Apparent time. 
H. M. 8. 


4 24. 40 Mars appeared 8 half covered ; but a 
diſtin&t view could not be had for flying 
clouds. 
4 25 21 Mars emirely covered, the laſt ray of light 
being then loſt. 


u. X. 8 Rr —_—_—. 
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Apparent time. . 

H. FM. 8. ; 8 k 

15 It 22 The moon appeared, but Mars was not ſee; 

no part being yet emerged. | q 

1 15 11 He judged it was quite emerged ; but cloud 


indered the moon's limb from being di 
ſtinctly ſeen. 5 


Fhe ſame obſerved in Covent. Garden, London, Oct. ), 1); 
by Dr. Bevis. Phil Tranſ. N“. 446. p. 101. 
EE O RE the eclipſe, Dr. Bevis took ſeveral differences 
right aſcenſion and declination between Mars and u 
Piſces, for aſcertaining the true place of that planet. 
App. time, P. M. | | | 
I. ij Md. 8. | 
14 24 10 The Dr. was ſurprized to ſee Mars continue qu 
round, tho' hardly, to appearance, disjo! 
from the ſcabrous edge of the moon: But th 
inſtant he thought it began to loſe its figure, 
| Clouds. | : 
14 25 26 The moon ſhone out bright again; but Mare 
= tirely vaniſhed. _ 825 
15 14 46 The moon being juſt clear of a cloud, he {i 
Mars partly emerged. | 


12 


1 diſc 
med 


15 14 49 Mars ſeemed juſt half our : Then clouds agi 12. 
[== ſo that he did not ſee the final contact. weridi: 
The moon's diameter was 21,157 parts of te fon 

- micrometer; and its illuminated part pal othe 

over the horary thread in 2 m. 3 ſec. Wind: 

The Dr. is certain of the time to 2 or; ſec. hot te 

A Tranſit of Mercury over the Sun, obſerved in Fleet: ti 14 
London, Oct. z 1, 1736. by Mr. George Graham. Pl Wu at 
Tranſ. N“. 446. p. 102- | . min, 
App. time, A. M. Ince jt 
. S8. Nall be 


At 9 22 o Mercury not yet ſeen; then clouds. 
25 37 Mr. Graham firſt ſaw Mercury for a few 
conds ; and judged he was got intirely wit 
the ſun's diſk, or perhaps a little mot 
Then clouds again, with ſome intervals 
few moments between, which allowed a fi 
of Aercury about three or four ſeveral tr 
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ou 2 . N 
* quite cloudy till near 12, when he had 


a fight of the ſun for a few minutes, and took . 
his tranfit upon the meridian; at which time 
Mercury was judged to be about two of bis 
diameters, or a little more, within the ſun's 
diſk, and a little paſt the vertical line. 
u 10 27 He had again a fight of the ſun, but Aercury 
was gone off, FA 


1 Tranſir of Mercury over the Sun, at the Obſervatory of 
Bnonia, Nov. 9, 1736, N. S. in the morning; by S. Mar- 
fedi, Phil. Tranſ. N'. 446. p. 103. Tranſlated from the 
Latin. 85 
the higheſt room of the obſervatory, 8. Zanotti di- 
rected towards the ſun a very good teleſcope of Campani's, 
n Hononian feet in length, to obſerve, if poſſible, the very 
es of Mercury on the ſun's limb; and others from other 
xs of the obſervatory directed ſhorter teleſcopes for the ſame 
repoſe, The ſky was very clear; and there was not a breath 
ind ſtirring. S. Roverſius had the good fortune firſt of all 
diſcover the planet at the ſun's limb at 22* 8' 37! p. m. and 
nnediately determine his interior contact with the ſun at 22" 
11. The clocks were adjuſted for the ſame days to the 
tendian line, which Zanotti had ſeveral times compared with 
Wi fun by equal altitudes morning and evening. 
(ther obſervers found the planet ſomewhat later on the ſun's 
nd; and 8. Manfredi, directing from a lower room an 11 
int teleſcope of Canpani's, did not ſee the planet before 220 
„; when now it touched the ſun with a pretty conſiderable 
at of its body; but its interior contact by the ſame teleſcope 
Wat22" 100 53Y. But the former obſervation is much more 
nam, as having been taken with a better inſtrument; yet 
ice it appeared from the times of the planet's going off, as 
il be mentioned anon, that it ſpent therein 3 160, if ve 
wſtra&t fo much from the time of interior contact obſerved b 
kiterſins, the exterior contact, or the firſt appulſe of Mercury 
vide ſfun will be ſtill more certain, namely 22* 5“ 560: 
Afterwards the obſervations were made with a view to ſnd 
e points of the viſible path of the planet on the ſun's diſk : 
theſe points were referred io the horary circle, as alſo to the 
alle] drawn thro' the ſun's centre, according to Caſſini's Me- 
Rr 2 th. d 
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tions of the more remarkable maculæ, which were ſeen in pref 


I 


C 


and Mercury paſſcd the horary thread of the micrometer; A 
the latter belices paſſed the oblique threads, whilit the ſun wid 
his northern limb graſed along the parallel thread 4ttelf. WI 
an eight foot teleſcope Zanotii found a great many ſuch points 
and S. Manfredi one or two, with a fix foot te leſcope, fitt 
with an exquiſite micrometer, invented by the celebrated 8. M 
rinonius, Ceſarean-Mathematictan, and preſented by him toth 
obſervatory, With the ſame teleſcope both S. Rover ſuus and Df 
Perelli determined fome other points. And to this likewiſe | 
referable the obſervation made by the latter in the meridi: 
with a mural ſemicircle, whereby the right aſcenſion of tiff 
planet was found greater by 11 ſeconds of time and ?; and i 
declination leſs by 58 ſeconds and & than that of the ſun's ceſſ 
tre. Beſides, Zanorti took upon himſelf to deſcribe the pa 


thod, marking the times by a clock, in which the ſun's lin} 


numbers that day on the fun. It was eaſy to diſtinguiſh the pi 
net from theſe maculæ, both as it was exa ly round, and vet 


black, and ſurrounded with no areola. © | | 0 
As to Mercury's egreſs, S. Algarotti, who came to Born Ih. 
© In order to view this phænomenon, obſerved with an eight f T 
' teleſcope the beginning at 50 min. 1 ſec. p. m. the end at 5; ml 
6 ſec. But 8. Manfredi with the 11 foot teleſcope above me 
tioned obſerved the beginning ar 51 min. ) ſec. and. the end Wii 7h 
53 min. 44 ſec. Rover ſius with a 14 foot teleſcope only il p 
ſerved the end at 54 min. 1 ſec. But theſe obſervations are | cl 
certain, both as the .teleſcopes were but indifferent, and 28 " 
wind arifing at that time diſturbed them a little. There Th 
the obſervation with the 22 foot teleſcope, whereby S. Franc cl 
cus Vandelius determined the interior contact at 50 50 fe. 
the exterior at 54 6, is to be preferred to all the others: Whe Thi 
the mora of the planet on the ſun's limb was 3“ 16”, and i tf 
time of the egreſs of the centre 52 28”, which according to p 
Manfredi's obſervation ſhould be 52 25”. | Anc 
Thus far the obſervations themſelves : Now S. Mane 
comes to what may be deduced from coinparing them tog 
ther. Afuming the ſun's diameter 32 min. 34 ſec. and The 
time of his tranſit over the horary ci-cles 2 min. 1 {ll of 
(which numbers are exhibited in the tables of modern af tc 
romers, and verified by the obſervations themſelves) t The 
points of the planetary path defined by obſervation are The 
Pre'cnted Fig. 21. Plate IX. And fince by reaſon of t 1 
0 


mall errors in the obſervations all the points did not 11 
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into the ſame right line, there was no fitter way of recon- 
ling them than by ſuppoſing a perpendicular drawn from 
te centre of the fun to the path of the planet to form an 
wk with the horary circle of 23 degrees, 40 min. to the 
al; and put the length of that perpendicular from the 
ence to the path itſelf 13 min. 589 ro the north. From 
ele all the reſt was calculated as follows: 3 X 

| | 3 


The beginning of n ingreſs — 


lun's diſk | 7 56 
The ingreſs of the centre _ 22 9 34 
The total ingreſs 2330 Bl 
The beginning of the egreſs © 30 50 
The egreſs of the centre 0 $2 28 
The total egreſs | 9 1 6 
The Mora of mercury's centre on the ſun's? 

diſk . £ 2 42 54 
The Semi- mora 85 | 1 21 27 
The time of the mean tranſit ED 24. 31 1 


| | 5 Deg. Min. Sec 
The angle of the perpendicular to the). 8 
path of the planet with the horary 
circle, determin'd by the obſervations CE... * 
to the eaſt. 


The angle of the eclip. with the w the © | 
I 
8 


_ from aſtronomical tables to the E 105 43 © 
ca „ 

Thence the angle of the ecliptic with 

the perpendicular to the apparent ( 82 8 8 


path of mercury 5 | 
And the angle of the apparent path with 


the ecliptic $ Co 0 


The diſtance of the path from the centre? 8 
of the ſun found by the nn, e 14 8 
to the north ; Ty | 

The ſun's femi diameter | 961. 

The length of the path within the — 8 as 
diſk | | > 

The half of that length 0 * un 


r EMO IRS of the 
H. 


From theſe the horary motion of mores, 
ry in the apparent path 185 

The apparent horary motion in Ivy 
ecliptic 


Hence the portion of the path between 
the middle of the tranſit and the, 
conjunction 

The portion of the path from the in- 

greſs till the conjunction 
The portion of the ſame from the con- 
junction till the egreſs 

The difference of the longitude of mer- 

cury and the ſun in the ingreſs 


The difference of longitude in the egreſs 


The time from the middle of the cranky 
ill the conjunction » 
The very time of the conjunction at — | 


(ol 
true timed ©? 


mean time 23 34 
/ 


19 


The longitude of the ſun 20d mercury in 57 
23 
of ſcorpio 


78 conjunction according to Caſſini's ta- 
bles 


With this longitude 2 nds 278 four ſeconds 
obſervation made the ſame day by S. Peter Lilius with 
meridian gnomon at S. Perronio s church. 

O , 

The latitude of mercury in the ingreſs north o 

Lat. in the egreſs north, | o 14 

Thence the horary motion in lat. 0.0 

And the lat. in the very conjunction north o 14 


—— — t——ñ— 


Hence the interval of time ſrom the tranſ 180 g 
6 


of mereury thro' the aſcending node til! 
the conjunction 
The very time of the tranſit thro! the node þ | 
true time? 
mean time 6 


— 


1 


Herve 
Keauſe 
ithert, 
Merc 


ited, 


De L 
kcording t 5 Cali ini's tables, the motion of * 
mercury in his orbit, ſeen from the ſun in 


the argument of latitude in the conjunction 


ſhence the place of the aſcending node of | 
— ſeen from the ſun - 5 ers 9 34 


The Jiftance of mercury from the ſun at the 


tables 
The diſtance of the earth from the ſun ac. 
cording to the ſame n 2 49950 


Deg. oo 


The time from the interior to the exterior HR * 
contact of mercury at his going off, N | 
obſervation | 

The portion of the path run oyer by mer- 


it tranſit of Mercury over rhe Sun, Nov. 11. 1736. N. 8. 
Werved by M. Weidler. Phil. Tranf. N- 446. p. 110.1 
H O' the uncertain ſtate of the weather was ſome hindrance 
to a compleat obſervation of the tranſit of mercury 


er the ſun, Nov. 11. 1736. N. 8. Yet what M. Meidler 


therto been obſerv'd with better ſucceſs. 


ed, bas 22. Plate IX. 
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the ſpace of 160 39 about this time, or n 


The ſame motion reduced to the ecliptic 4 13 56 


of Taurus 


time of conjunction according to Caſſini's Log. 449307 ; 


7 


fene the N. uad of mercury at the time 
of conjunction, ſeen from the ſun Fo 2 * 
bence the inclination of mercury 's orbit to - 8 
te ecliptic 17. F 


3 16 


0 
cury in this time. 6 20 
The angle of the path with the ſun's 655 J > 
diameter in the egreſs _ 90 =: 
Thence the apparent diameter of PINES: 0 
very nearly. | 3 


fer d, he thought proper not to deprive others of; chiefſfy 
uſe it did not 2 to him, that this phenomenon bad 


Mercury appeared within the ſun's caſtern limb, as repre- 


_ 
— 
o - * 


* — — —— — 
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H. M. 8. 

10 49 20 at 1 

Ix 36 © mercury about 2 

2. 20 at oſs. 

12 2 30 4 

12 4 30 . 
44 20 6 
52 45 A 


Obſervations made at Oxford on ihe Comet that appeared | 
January, February, and March, 1737; H Mr. James Bra 
ley. Phil. Tranſ. N* 446. p. III. 41:95 

M R. Bradjey made ſeveral obſervations. on the late (: 

VI met, during the laſt five weeks of its appearanc 
which enabled him to find out the elements of a parabo| 
trajectory, upon which a calculus might be founded th 
would correſpond with each of his obſervations within abo 

a minute of a degree: But the firſt of them being take 

many days after the time of the peribelion, and the whole 

ries comprehending but a ſmall portion of the trajectory; 
was ſenfible that a little error, either in the obfervatio 

themſelves, or in the places of the fixt ſtars, with which t 

comet was compar'd, might occaſion a conſiderable differen- 

in the ſituation and magnitude, c. of the orbit, deduced fro 


them alone: And therefore he was defirous of having ſo 


earlier and accurate obſervations, in order to determine tho 
elements with more certainty: But not having hitherto bee 
able to procure ſuch, he now communicates the particula 
of his own, together with the compariſon between the ol 


ſerved places of the comet, and thoſe compured from ſuch eli 


ments as he has already collected from his own obſery 
2100S. | Bas | 

He firſt ſaw the comet on the 15th of February, 173), di 
tween fix and ſeven inthe evening, when its nucleus . 
{mall and indiſtinct; and its tail (extending above a degre 
from the body) pointed towards the ſtar i lino auſtra}. ( 
Piſces, mark'd g by Bayer, Upon applying his microms 
ter to a good ſeven foot teleſcope, he obſerv'd, that at ſeve 
hours, 32 min. equat. time, the comet preceded the {aid fi 


one degree, one minute, 40 ſeconds in right aſcenſion, and u. 


20 minutes, 20 ſeconds, more ſoutherly than the ſtar. 
Note, That the equal time is likewiſe made uſe of in 3 
the following obſeryations, l 
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Aſſuming the place of this ſtar, as ſettled in the Britiſh Ca- 
y,(as Mr. Bradley likewiſe does the places of others hereafter 


ares, 58 t and its declination 1 deg. 31 min. 55 ſe- 
dds north. „„ . | 
Feruary 17. 7 hours, 33 min. the comet follow'd « in nods 
ki Piſcium 34 min. 25 ſeconds in Right Aſcenſion; and was 
4 min, 30 ſeconds more northerly : Hence the comet's Right 
ſenſor was 2) deg. 38 min, 20 ſeconds z and its declination 
;deg. 21 min. 10 ſec. north. _ . — 8 

Fehruary 18. 7 hours 14 min. a ſmall ſtar (whoſe Rigbe 
unſon was afterwards: found to be 29 deg. 5 ſeconds; and 


ymin, in Right Aſcenſion; and was 15 min. 30 ſec. more 

urtherly. Hence the comet's Right Aſcenſion was 29 deg. 

u din. 5 ſec. and its declination 2 deg. 34 min. north. 5 
February 21. 7 hours, 25 min. the comet preceded y Ceti 
ig. 6 min. in Right Aſcenſion ; and was 38 min. 20 ſec. 
(ee foutherly. Hence the comet's Right Aſcenſion was 34 
* min, 10 ſec, and its declination 3 deg. 4) min. 20 ſec. 
Wh... 1 
Rb, 22. 7 hours, 45 min. the comet follow'd y Ceti zo min. 

kc, in Right Aſcenſion 3 and was 18 min. 45 ſec, more ſou- 

uh: Hence the comet's Right Aſcenſion was 36 deg. 1 min. 

ke. and its declination 4, deg, 6 min. 55 fec. north. 

leb. 25. 7 hours 45amin. a ſmall ſtar (whoſe Right Aſcen- 

in was afterwards found to be 40 deg. 34 min. and declination 
10 5 win. 30 ſec, north) fullow'd the comet 2 min. 30 ſec. 

| Right Aſcenſion; and was 2 min. 3o ſec. more northerly 

the comet: Hence the comet's Right Aſcenſion was 40 deg. 

min, 30 ſec. and its declination 5 1 min. north. 

The difference of Right Aſcenſion and declination hetween 

Is ſtar and the comet was taken with a fifteen foot teleſcope ;. 
the place of the ſtar was determin'd by one obſervation 

ue with the 9 foot teleſcope. 

Feb. 2). 8 hours 45 min. the comet preceded a ſmall ſtar 

eg 16 min. in Right Aſcenſion ; and was 2 min. 15 ſec. 

x: ſoutherly, The Right Aſcenſion of this ſtar was afier- 

ids (by a tingle obſervation) found to be 44 deg. 37 min. 

lc, and its declination 5 deg. 38 min. 30 ſec. north: Hence 
r comet's Right Aſcenſion 43 deg. 21 man. 40 ſec. and its de- 
ation 5 deg, 36 min. 13 ſec. north. | 


0 
pl 


q:ation'd) it follows, that the comet's right aſcenſion was 23 de- 


kclination 2 deg. 58 min. zo ſec. north) preceded the comet 


Vox, X. Ne 9 ; 8 7 ” Aar. 
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Mar. 4. 8 hours a ſmall ſtar (whoſe Right Senn wa 
found to be 49 deg. 30 min. 30 ſec. and its declination g dei 
38 min. 30 ſec. north) preceded the comet 7 min. 30 ſee. M 
Right Aſcenſion; and was 10 min. more ſoutherly: Hence tif 
| Reght Aſcenſion of the comet was 49 deg. 38 min. and its de 


clination 6 deg. 48 min. 30 ſec. 4% 
Mar. 12. 8 hours 25 min. the comet preceded jy of Juri 
2 deg. 5 min. 50 ſec. in Right Aſcenſſon; and was 4 mil 
25 ſec. more northerly than the ſtar : Hence the comet's Rigi 
Aſcenſion was 58 deg. 12 min. 40 ſec. and its declination 86 6 
0 fee. . 1 
Aar. 14. 9 hours the comet follow'd the 45th ſtar of 74 
in Hrit. Catal. 12 min. 50 ſec. in Right Aſcenſion and 1 
15 ſec. more northerly than the ſtar: Hence the comet's R; 
Aſcenſion was 60 deg. 8 min. 5 ſec. and its declination 8 
34 min. 5 ſec. north. This and all the following obſervati 
were made with a good 15 foot teleſcope ; the comet now 2 
pearing too faint to be well obſerv'd with the ) foot teleſcope 
Mar. 17. 8 hours 40 min. the comet follow'd yy of Taut 
25 min. 5. ſec. in Right Aſcenſion; and was 9 min. 401 
more northerly : Hence its Right Aſcenſion was 62 deg. 4 n 
55 ſec. and its declination 8 deg. 58 min. 45 ſec. north. 
Mar. 19. 7 hours 50 min. the comet follow'd the fame 
2 deg. 4 min. 50. ſec. in Right Aſcenſion, being 23 min. 55 
more northerly : Hence its Right Aſcenſion was 64 d 
£7 min. 40 ſec. and declination 9 deg. 13 min. north, + 
The ſame night at 9 hours the comet preceded d of Tal 
47 min. 40 ſec. in Right Aſcenſion ; ood} was 22 min. 50 
more ſoutherly : Hence its Right Aſcenſion was 64 deg. zon 
20 ſec. and declination 9 deg, 12 min. 35 ſec. north. 
Mar. 20. 8 hours 5 min. the comet preceded d of 74 
30 ſec. in Right Aſcenſion ; and was 16 min. 35 ſec. more i 
therly than the ſtar : Hence its Right Aſcenſion was 65 d 
17 min. 30 ſec. and declination 9 deg. 18 min. 50 ſec. north 
Mar. 22. 8 hours 15 min. the comet follow'd the ſame 
1 deg. 36 min. 10 ſec. in Right Aſcenſion ; and was; f 
50 ſec, more ſoutherly : Hence its Right Aſcenſion was 66 d 
54 min. 10 ſec. and declination 9 deg. 31 min. 3] ſec. north 
This was the laſt night Mr. Bradley ſaw the comet: For, 
moon, being then in her increaſe, entirely obſtructed its far 
appearance, The light of the ccmet was indeed (even in 
moon's abſer ce) ſo very weak, that he found it difficult in ig 
of the latter obſervations, to take its place with any toler$ 
© : | _ certalt 


* 


gtainty; which ts, in part, the cauſe of ſome little diſagree- 
nent obſervable in the comet's places, taken from the fame ſtars 
n different nights ; tho there arc likewiſe other ircegularities 
hat occur in this ſeries of obſervations, which ſeem to ariſe 
fom ſmall errors in the aſſumed places of the fixt ſtars. 

Suppaſing the trajectory deſcrib'd by this comet to be nearly 
urabolicat, conformable to what Sir 1/agc Newton has deli- 
rd in the third book of his Princip. Mathem. Mr. Bradley 
athers from the foregoing obſervations, that the motion of this 
comet in its own orbit was direct; and that it was in its peri- 
lion Jan. 19. 8 hours 20 min. equat. time at London. That 
be inclination ef the plane of the trajectory to the ecliptic was 
i$deg. 20 miu. 45 ſec. The place of the ray node 
16 deg. 22 min. of Taurus. The place of the perihelion 
15 deg. 5 ; min, of Aguarins. The diſtance of the perihelion 
fom the deſcending node 80 El. 27 min. The logarithm of 
tte perihelion diſtance from the ſun 9.349960. The logarithm 
| of the diurnal motion 9.938188, 5 
From theſe elements (by the help of Dr. Halley's general ta- 


mgitudes and latitudes of the comet, calculated from the ob- 


ther with the di 


rences between the obſerved and computed 
places, VVV 


( 


wr” Equat. 
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be for comets, to which they are adapted) Mr. Bradley com- 
ted the places in the following table; which alſo contains the 


en d Right 1 and declinations above · mention d, toge- 


324 


From the ſmall differences between the comet's obferv'd and 


computed places, exhibited in the two laſt columns of this k 
| e 


: 
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_ 


.— 


equat. tim atſobſerved long.|South, Lat.] 
Oxford. ſof the comet. | obſerv'd. 
D. H. MI D. KM 8... . 
Feb. 15 7 32722 45 72 33 
ä 11 7 33] 26 30 30ſ 8 27 
7 14] 28 18 14] 8 44 
7 258 3 26 34] 9 26 
7 45) 4.02. 2. 
7 45 9 42 18/10 12 21 
8 45] 12 36 43010 31 42 
8 oo] 19 3 oo[i: 6 46 
8 25] 27 49 38/11 43 3 
9. co] 29 47 42]¼I1 42.9 
8 gol 2 30 57j11 56 3 
7 50 4 12 36112 00 19 
0 oO] 4 15 Y 
W 
a 5 i #& at 30012 3 
omputedLong.] S. Lat. Diff. oſſ Biff. of 
of the comet. | computed. Long. Lat. | 
B. N. B. M. $| 8 8 
Fas 4s oof 7.99 HT HT 
286 30 44] 8 28 6— 14— 45 
28 17 4608 43 57] 28/5 23 
8 3 26 53] 9 26 46|— 4 4 
e 
n nee i= all 59— 1 
iz 36 16010 31 13 2) ＋ 29 
„„ . — as 
27 49 $3j1I 43 19 — 5|— 16 
Nee an... = we: 
IL 2 30 350/11 56 49H yſ— 18 
4 12 45j12 O0 47jſ— ygſ— 28 
„ „ + ©. nm; 2 2 
5 z 32112 2 3— 22 14 32 
| 3 41 1912 5 42h Tiſ+ 23 


ay 


i we may reaſonably conclude, that the orbit, as above 
vermin'd, cannot differ much from the truth, and muſt there. 
ire be near enough to enable future aſtronomers to diſtinguiſh 
his comet upon another return, and thereby ſettle its period; 
dich Mr. Bradley could not then pretend to do, not having met 
ith an account of any former comet that ſeemed likely to have 
kn the ſame with this, of which a deſcription has been given 
ticular enough to determine this point. 3 


{Comet ohſerved in February, 1 35 from the Aventine- hill 
« Rome ; by the Abbe de Revil 
118. Tranſlated from the Latin. 


N the 16. of February, 1737, about 7 o'clock p. m. the 

comet appear d for the firſt time in the weſtern part of the 
avens, 8 or 9 degrees lower than Venus, and declining a little 
wards the ſouth from her vertical circle. With the naked eye 
ubing was obſerved but a ſmall whitiſh line, that ſhone with 
hint light; yet with a very good. teleſcope of Campane's, of 
(hot, beſides the tail, which extended to the oppoſite part from 
& ſun, and appear'd like a ſmall line without the teleſcope, 
w likewiſe eſpied the nucleus, tho' encompaſſed all round 
th a thin atmoſphere. As there was then no quadrant at 
nd, and not only a fog intercepted, but the twilight deprived 


comet could not be determined for that night. 
from the 16. till the 19. as alſo after the 25. there happen'd 


jr, in the nights between the 19. and 26, the Abbe could not 
ways determine the apparent place of the comet than by 
mparing the phenomenon with Veuus; in regard he only em- 
ed a ſmall quadrant, whoſe tube was ſcarce an Engliſp 
tin length. From the vertical alti udes, therefore, both of 


t vertical differences of both, as follows. 


D. H. M. p.m. Vert. Differ. 


_ Deg, M. 
20 7 49 ps Op 
23 1 3 56 
43 7 3 13 
Z4- 2 30 = 8 
2 TR” Fn" 
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as. Phil. Tranſ. N“ 446. 


new of the neighbouring fixt ſtars, the apparent place of 


ther impediments, which hind-r'd making obſervations. Mare- 


comet and Venus obſerved at the ſame time, were collected 


_ — 2 — 
— ——— — — — — - — — 
— 3 — — — — — 2 — 
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On the 224 the tail of the comet paſſed along the yen; ! 
thread of the micrometer in 1 minute, 7 ſec; of time, TW. 
micrometer was fitted to the above teleſcope of Gampani, 


. M. 


24 8 3 Veuus and the comet appear d under Fg 
| angle of | | 55 
25 7 50 They appear d under an angle of "36.4 


Obſervations on the Comet ſeen in January and Feb 
1736-7; and an Eclipſe of the Sun, Feb. 18, 1736.) 
Philadelphia in Penſylvania; by Dr. Kearſly, Phil, Ir 

N 446. p. 119. 1 5 

O5 the 27. of Jan. 1136-7, about 6 in the evening, 5 

Kearſfly obſerv'd a dull ſtar about 3 or 4 degtees ab 
Mercury, and a little to the ſouthward of a vertica] paſl 

; thro' that planet; but he took little notice of it then, not thif 
ing of a comet: But by comparing Mercury's place with 

fixt ſtars, he afterwards thought it might be a comet. 7 
On the 31. about 6 hours 30 min. p. m. he took its diſt 

from Venus, by a reflecting teleſcope of Mr. Hadley's, 14 

4e min. but by a foreſtaff, 14 deg. 50 min. and a right 1 
zaſs'd over the comet, Venus, and the Pleiades. 15 

The night following about 6 hours 20 min. its diſtance fi f 
Venus was, by Mr. Hadley's inſtrument, 13 deg. 25 min. lobt 

I be reſt of his obſervations, by ſuch inſtruments as he t k 

had, being none of the beſt, and the comet growing very ll ron 


are as follows. 4 
| | 3 the n 
D. H. M. p. m. Deg te! 


Feb. J. 6 47 The comet diſtant from Venus : 4 | 
: 7 3 —— from Aldebaran „ 1C 
from Algenib (by a foreſtaff) 1 


A right lice drawn from the comet A 

over Venus paſs d over the bright 
ſtar in the fide of Perſeus. 1 3 
. | is r{ 
D. H. M. | " 
Feb. 11.7 14 The comet diſtant from Fenus — 7 4 
7 20 A right line over the comet, Fewu, oh, 


and the head of Caſſiopeia. 
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1 D. H. M. | 
* h] ) 20 The comet was in a right line, and 
0 cdj the northward of two ſtars; the 
saaiſtance of the ſtars the Dr. ſuppos d 
might be 40 min. and the comet 
from the leaſt of them zo mins 
Theſe ſtars, he thinks, were the 
ſouth node of Piſces; brighteſt from 
Venus 10 deg. 20 min. from Alde- 
:  baran 50 deg. 30 min, as he found _ 
tit fet down; but it muſt be very 
falſe, — EY ls 5 
No ſtar within ſight of the comet (by 
the teleſcope). 5 
1 30 5 The comet diſtant from Aldebaran 34 6 
— from /ucida cap. ariet. 19 30 
naboutzo 8 Wanted about a degree of occulus ceti; 
which was the laſt fight he had of it. 


The eclipſe could not be well obſerv'd at Philadelphia, b 
raſon of clouds: The Dr. rectified his clock by one of Heath s 
age ring-dials. o' | 

At 5 hours 18 min, there was a ſmall dent in the ſun's edge; 
ybence the beginning was 1 or 2 minutes ſoone. 

Juſt before the end, vi. at 10 hours 11 or 12 min. he had a 
gt of the ſun again; and there was then a dent in the ſun's 
edge : So that the end muſt be at 10 hours 13 or 14 min. in the 
noming. | 

tw the middle of the eclipſe there was a large ſpot near 
tie middle of the enlightned part, which was the north fide of 


the ſun. 


1Comet ſeen in Jamaica in January, 1936-7 ; by Dr. Roſe 
Fuller. Phil. Tranſ. N“ 446. p. 122. 
A? Spaniſh town Jamaica there was the appearance of a co- 
met, which was firſt perceiv'd about the 26. of Jan. 
1136-7 ; but it muſt, by its plainneſs then, have been viſible 
br ſome time before. 55 
It was firſt of all in the weſt, ſome degrees be low and di- 
rctly under Venus: Every night it appear d nearer to that ſtar, 
but inclin'd northerly : Ia about a fortnight it was parallel to 
t; and in a week after, it was no more to be ſeen. 


— 
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| Jong bruſh tail; at which time its altitude was found tolf 
5 deg. 15 min. its diſtance from Venus 18 deg. 5 min. and / 


travels thro' Siberia, and was pleas'd to communicate to I 


x « 1 X 
: « 
* 


7 — 
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A Comet ſeen: at Madras, Feb. 1736 O. 8; by A. Sartori 

4 Phil. Tranſ. Ne 446. p. 122. 5 

OR) days preceding the 9. of Feb. 1136-7. O. S. about 
in the evening there'appear'd a dim comet, as it was tak 

to be: It was ſeen in the weſt, under Venus to the 8. W. 
Thro' a teleſcope of 10 or 11 feet it looked like a dim 

pale planet; its tail tended upwards, 

An Obſervation of the Comet ſeen at Lisbon; by Mr. G. 
Vanbrugh, with a Remark by Mr. Machin. Phil. Tra 
NP 446. p. 123. 5 | | 

JS N. -29. 1736-7 on board the Zarford Man of War, lyi he 


at Li sbon at 6 hours 49 min. p. m. was ſeen 4 comet with 


nus's altitude was obſerv'd 20 deg. 40 min. it bore due weſt, 

Mr. Machin remarks, that according to Mr. Bradley's obſe 
yations at Oxford, the place at the time mentioned ought to ha 
been in Long. N 13®.21' & Lat. ob 29' S. ſo that there ſeems 
have been ſome miſtake in making this obſervation, 


A Deferiprion of ſome Mammoth's Bones dug up in Siberi 
together with Obſervations thereon; by Dr. Breyni 
Phil, Tranſ. Ne 446. p. 124. a lh 


IN Iii. Tranſ. N“ 303, 404 Sir Hans Sloane has given 
counts of elephants teeth and bones found under ground. 
1728 Dr. Breyntus was buſied about the fame matter; eſp: 
ally to prove, that the extraordinary large teeth and bones 25 
under ground, and dug up in ſeveral places of Siberia, by tl 
name of Mammorh's or Mammut's teeth and bones were 
- True bones and teeth of ſome large animals once livin 
an | | antes 
2. That thoſe animals were elephants, by the analogy of ti 
teeth and bones with the known ones of elephants, 5 
: 3: That they were brought and left there by the univetl 
eluge. 
In 1730 Dr. Moeſſerſchmidt return'd to Dantzick from | 


Breynius ſome curious draughts of a very large ſcull, dens g 
ſertus and molaris, with the os femoris, be lunging to the anim 
commonly called Mammoth, found in Siberia; 1 

1 | | 3 7 
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Hans Sloane's and Dr.Breynius's aſſertion, via. that the teeth 


{demonſtrated beyond all doubt. 

1722 Dr. Meſſerſchmidt found two very large teeth; and 

mn making an accurate and nice examination of them, one 
found to be à dens molaris, or grinder, a foot broad, half a 

u long, and three inches thick, weighing 8b. and 3 oz. 


xe and a ſtone, only that on the upper part of the outſide, 
a parallel undulated lines appear, which ſtill retain the 
ymel of the tooth. ©, 5 | 5 | | 
The other is a piece of a dens exertus, or tuſk, eight inches 
xz and three inches thick, weighing one pound and ſix 
mes; in ſome places not differing from ivory, but in others 


ind like the common uni cornu foſſile. 


of the Alammot h's teeth and bones deſerves to be taken no- 
raf; as alſo the journal of Laurence Lange's journey to 
inn, to be found in the preſent ſtate of Ruſſia, and the re- 


Rand. 


el authors that have treated of the NMammoth's teeth and 
ies, as a very remarkable and particular curioſity of Siberia. 
from the teſt imonies of the foreſaid authors, it appears, 


the northern parts, near the rivers Jenizea, Trugau, Mon- 
in-ſea, Lena, &c. towards the icy ſea, at the time the ice 
w broken the banks of thoſe rivers, ſo that part of the adjacent 
muntains fall down; and that they are found in ſuch quantity 
16 ſuffictent for trade, and to make a monopoly for the Czar, 


le the preſent ſtate Ruſland. 


* 


mplete, . ES 

q That thoſe teeth and bones are not found always of the 
ine ſize, but ſometimes very large, as dentes molares, Or. 
Inders, of 20 or 24 pound weight, vide Capt. Muller in loc. 
ut, and denres exerts, two of which weigh'd 400 pound ; 
le :brand Tdes loc. citat. ſometimes of a middle fize, as 
ule above-mention'd ; and at other times {till ſmaller. 


Vor. X. 9 | - t | 4. That 


bones, called in Ruſſia, Mummoth's bones, are the true 
hand bones of elephants, is not only put in a greater light, 


y entire, and only broken in two pieces, and the extremi- 
gol the roots ſpoil'd. The ſubſtance is between that of a 


What brand. Tdes in his travels from Moſco to China men- 


rs of Capt. 7ohn Bernard Muller; vide the preſent ſtate 


Thole above-mention'd, as far as the Dr. knows, are the 


. That thoſe teeth and bones are found in Siberia, chiefly 


. That ſometimes ſkeletons of this kind are found very near 


— : * = SC — 
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4. That of thoſe teeth, viz. dentes exerti, ſome are uſed 
ivory, to make combs, boxes, and ſuch other things. Cad 
Muller ſaith (vide T5brand Ides and Capt. Muller in loc. cira 
that in every reſpect it reſembles the common ivory, being on 
a little more brittle, and eaſily turning yellow by the weat! 


or heat. 


From ' theſe quoted remarks, joined to ocular inſpecti 
Dr. Breynius thinks he may advance three thing. 
1. That thoſe Mammorh's teeth and bones are true na 
teeth and bones, formerly belonging to very large animals; | 


Kauſe they have not only the external figure and proportion, | 


alſo the internal ſtructure, analogous to the natural teeth 
bones of animals. | 5 
2. That thoſe large animals have been elephants; which 
pears by the figure, ſtructure and bigneſs of the teerh, ac 
rately agreeing with the grinders and tuſks of elephants. 
To be convinced hereof, one needs only compare thele te 
with the figures of thoſe, dug up ſome years ago in Trela 
and of thoſe which repreſent the very natural teeth of elepha 
and confider the accurate remarks made by Mr. Molineus 
others of the Royal Society thereon, | | 
Nor needs any body doubt, that they are true teeth of « 
Phants, from the uncommon ſize of the Mammorh's teeth abe 
mention'd ; becauſe Vertomannus, as the famous Mr. 7 
Ray tells us, has ſeen in Sumatra a pair of elephants tuſkst 
weigh'd 336 pound: And Terzagus, in Muſæo Septalid 
makes mention of one two yards long and 160 pound weigl 
3 That thoſe teeth and bones of elephants were brought 
ther by no other means than that of a' deluge, by waves: 
winds, and left behind after the waters returned into theix re 
voirs, and were buried in the earth, even near the tops of þ 
mountains. And becauſe we know nothing of any partic 
extraordinary delupe in thoſe countries, but of the unive 
deluge of Noah, which we find deſcribed by Moſes ; the 
thinks it more than probable, that we ought to refer this {tra 
Phenomenon to the ſaid deJuge. In ſuch manner, may note 
the holy ſcripture ſerve to prove natural hiſtory ; but the tr 
of the {cripture, which ſaith that Noah's flood was unive 
2 thing doubted by many) may be prov'd again by natl 


iſtory. | 


Here it is to be noted, that ſuch teeth and bones are Ike 
to be found in ſeveral other countries beſides Siberia, 35 Poll 
Germany, Italy, England, Ireland, &c. but les common! 
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ined, without doubt, by the greater warmth of thoſe cli- 
Either are alſo to be referr'd the large bones found under 
und, or rather tuſks of elephants, known by the names 
{cbur, or unicornu foſſile, which are of the ſame origin 
ih the mammoth's teeth, but different, as they are better 


aural bony ſubſtance, and may ſerve the workmen as natu- 
il ivory, and in ſome meaſure the phyſicians and apotheca- 


res as ebur, or unicornu foſſite. : | 
The following draughts of the above mentioned antedilu- 


ria, or the bones of the foflile ſkeleton of an elephant, 
je done to the ancient Roman ſcale contracted. 
lig. 1. Plate X. exhibits a front view of the head; it 


ule apothecary weight, or 152 Ruſſian pounds. 
h nh or ——_ height is 48 Inching, DRE 

ls greateſt breadth near the ears, 29 inches, five lines. 

ls thickneſs from the forchead to the hape of the neck 22 
hes five lines. 1 ©» 

44, the os frontes | 17 
hb the ſutura ſagittalis, hardly diſcernable. 
The bony ſeptum naſi, or external proceſs of the os erb- 
tides, without its fellow. | „ 

The coronal ſuture appearing imperfect. 

te The of} ſincipitis. | 

The ſutura ſquamoſa of the temples. 

77 The /urura lambdoides of the occiput. | 

The external proceſſus 2ygomaricus of the os temporum. 
The poſterior lateral, or zygomatic proceſs of the os 
Ric). | | 

| The upper proceſs of the os male, join'd with the outer 
ci of the os frontis, and conſtituting a part of the orbit 
i the eye. 3 

| The outer proceſs of the os Frontis, forming the upper 
urt of the orbit. | | | 

n The anterior proceſs of the os male, join'd with the 
f naxillare. 5 

un The anterior proceſs of the os maxillare, forming the 


A | 
Cxets of the foremoſt teeth 


Tr 2 00 The 


Feria, and not ſo well preſerv'd, but more waſted and 


err d; and therefore for a great part, have ſtill the 


in bones of the animal, commonly call'd the mammoth of 


bs 130 pound, three ounces, five drachms, and one 
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00 The lower lateral proceſs of the os maxillare, conſtit 
ting the löckets of the grinders. e 


p A grinder in its ſocket, one on each ſide 


q A ſurprizing cavity of the noſe, ſtretching Above t 
palate, through which, by means of its proboſcis, the wa 
upon drink ing, is convey d into the throat, in the manner y 


culiar to the elephant. 1 
Fig. 2. exhibits a view of the right ſide of the head. 
a The round proceſs of the os occipitis, entering into t 
pelvis Atlantis. = | | | 
b The os, occipitis of a monſtrous fize. 
c c Thelambdoidal ſuture. 
d The os petroſum with the meatus auditorins. 
e The outer zygomatic proceſs of the os 7emporis. 
f The /utura ſquamoſa of the os temporis. 
g The os ſincipitis | . 
hk The outer proceſs of the os frontis, forming tho up; 
part of the orbit, | DG > 
The bottom of the orbit. „ g 
Ex The hole of the optic and pathetic nerves, pointed to 
a prick'd line. | 3 . 
The upper proceſs of the vs male, join'd with the ou 


proceſs of the os frontis, conſtituting part of the orbit. 


m The anterior proceſs of the ſame os male, join'd v 


the os maxillare. 


„ The poſterior lateral or zygomatic proceſs of the ſa 
os male. | 


o Another zygomatic proceſs of the ſame os male, pecullf 


to this skeleton. = 5 | 
5 A hole near the foregoing proceſs. Ou. If to let a net 
Paſs to the teeth? | 85 
74 The anterior proceſs of the os maxillare, conſtitutingt 
ſockets of the foreteetn. 5 
14 The inferior lateral proceſs of the ox maxillare ſuppe 
ing the ſocket of an upper grinder. 8 
55 A grinder faſt in its ſocket, one on each ſide; whic 
no ſmall argument that this skeleton belongs to an eleph: 
and not to the chimerical Behemoth of the Rabbins, ort 
Sehæmaet h, ſuppoſed different ſrom the elephant; of wh 
Buxtorf, the learned Bochart, and others, have treated. 
Fig. 3. Exhibits the back view of the ſame head. 
a The great hole of the os ccrrp;rtzs, for the paſſage of 
medulla oblongata to the ſpine, 
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þ þ The proceſſus globoſi of the os occipitss, over d with 


cartilage, entering into the pelvis Atlantis. © 
The os /phenoides cuneiforme, or haſlare. 
1A peculiar and very remarkable finus of the os occipitis, 
per than an Oftrich's egg, ſerving in all appearance for 
je ioſertion of the muſcles of the nec. 
e The outer ſurface of the os occipitis entire. 
The ſurface of the ſame. os occipitis broken through, 
ahbiting deep winding cells running on every fide. 
e The os perroſum with the meatus auditorius * 
Quere if this be the place behind the ears, wherein ele- 
nts are wont to be kill'd, and where this one was damag' d 
1 the knife? EL Do eg 5 1% us, 
The outer zygomatic proceſs of the os. temporis. 


— 


un of the orbit of the eye. 


pf | The bottom of the orbit, and the hole that gives paſ- 


_ mo 

n The upper proceſs of the os male, join'd with the 
mcels of the os frontis., and making up a part of the orbit. 
The poſterior lateral or zygomaric proceſs of the os male 
Another zygomatic proceſs of the ſame os . male, pecu- 
lar to this skeleton. Sr So. 5 
. The lower lateral proceſs of the os maxillare, ſupporting 
te ſocket of an upper grinder... © | EY Tx 
The tranſverſe proceſs of the maxillary bone, or the 
neater os palati, which is very ſhort in the ſkeleton of an 
ephant, whoſe tongue is ſcarce longer than a man's hand; 
wich leave no room to doubt but this muſt be the ſkeleton 
n elephant. BE | „ 
The upper grinders, one on each fide, to which their 


noders are commonly four in number, tbiscircumſt ince is 
mother proof of Sir Hans Sloane's and the Doctor's opi- 
non. PE | rt $6 ke 
. The paſſage from the noſtrils into the proboſcis and end- 
ig in the fauces, with the os vomer very. viſible; though 
ll drawn through the neglect of the painter, 
tr The anterior proceſs of the os maxillare, conſtituting the 
lickets of the foreteeth, which are repreſented in fig. 6. | 
Fig. 4. repreſents a grinder, which ſeems to be the left ode 
the lower Jaw, ſcen on the outſide: Ic weigh'd 8 Ib. nine 
! 5 ounces 


| The outer proceſs of the os frontis, conſtituting the upper 


xe to the optic and pathetick nerves, mark'd by a ſmall ' 


moſites anſwer in, the lower jaw : And as the elephants 


| 
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ounces, and two drachms apothecary weight, or 10 poyg 
Ruſſian. k. . 3s 
ts greateſt length is 12 inches. 
Its perpendicular height five inches. 
Its thickneſs or breadth three inches. a 
It is made up of above 20 tranverſe Jameile, a finger thic 
perpendicularly erect, lying cloſe to one another, and 
root compos'd of two apophyſes. „„ 
4 4 The plane ſurface of the exerted part of the prindi 
fcarce making half the length of the tooth, contrary to wh 
is obſerv'd in the grinders of the upper jaw. 
| 6b The ends of the tranſverſe lamellæ, terminating W 
the ſurface of the exerted part, and in this grinder as ha 
28 ſtone. : | 8 N 3 
ec The anterior Iamellæ not extending to the exerted put 
and probably, lying hid either in the ſocket of the os max 
lare, or under the gums. 2 % 
# The anterior apophyfis or root of the tooth, not 9 
entire. 5 
e The poſterior apophyſis or root, broken as the fo 
geing. "I | | | 
A deep ſinus between the two apophyſe. 
Eig. 5. repreſents the tusk (by ſome improperly cal 
the horn) of the right fide, having a twofold direction 
being bent outwards and backwards, which is peculiar to 
male elephant; it being ſtraiter in the female: It is 
ebur follte of the ſhops; and weigh'd 137 Ib. one oun( 
two drachms and two ſcruples apothecary weight, or 1| 
pound Ruſſian. N „ 
Its length, or the exterior circumfe rence of its back 
was 136 inches, five lines. „„ 
The circumference of the root, where it got clear of t 
ſocket, was the greateſt, being 18 inches, five lines. | 
EN 4 oy ſubtended arch from one extremity to the other 
inches. ; | | 
The ſame ſubtended arch ac, but bigger, being 91 inc 
4 The root hollow within, the cavity extending beyond 
place mark'd b. | | Th 
The root riſing above its ſocket, where thickeſt, |} 
c The place where the ſubtended arch was greateſt, be 
61 inches. i = „ 
be point of the tuſk ſomewhat bent outwards : 
| backwards; tho” this curvature could not be * 


* : 


Y 


al 
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(hes, E133 | 

The tuſk anſwering to the foregoing on the left fide, was 
mely like that on the right, except the contrary direction 
{its curvature, and its leſs weight, on account of having 
{its point: For, it weigh'd but 128 Ib, eight ounces, two 
nchms apothecary weight, or 150 pound Ruſſian. 

fig. 6. repreſents the right thigh bone, exhibited to view 
qits inner fide, which turns towards the —_ It weigh'd 
lb. fix ounces, five drachms, and two ſcruples apothecary 
digt, or 25 lb. Ruſſian. : ; | : ce I 
[is perpendicular length 38 inches five lines. 


The greateſt breadth of its upper head, or apophyſis, 1x 


ches. | 

Is circumference at the middle of the bone about 13 
nehes, | „„ 

The head cover'd with a cartilage, placed on its neck, 
winferted in the ſocket of the os iſchium, and faſtened by 
ans of two ligaments. | N 

The cervix or neck of the bone 


(The upper external or greater trochanter. 
| The lower internal or iefler zrochanter. 


ebe place in the middle of the bone, where the circum- 


kence meaſur'd 13 inches. 


f The Sinus facilitating the free motion of the patella. 
7 The other proceſs, or inward head, covered with a car- 
lige, together with its fellow. 5 


Teo vertical ſinus's in the tibia, anſwering to the ex- 


mal rochanter. ps | 

The bones of this skeleton, with the ribs, vertebræ, &c. 
eto belonging, were found in the ſandy fide of a ſteep 
ll, on the eaſtern bank of the river Indigirska, which falls 
to the northern ocean, not far from the mouth of the rivu- 
kt Wolockowwos rug2et. 

The river Indigirska to the eaſt of the river Jena, where it 


s in its own channel, has not been laid down by M.W:irzen _ 


bis map of the north eaſt part of Afi: But its courſe is 
eeribed by Y/brand Tdes in the map of his travels: And 
me of theſe bones are found now and then not only in theſe 


ts, but likewife in the ſand hills on the rivers Chatanga, 


mas, Tobol, Trtiſch, Sc. all at a good diſtance from the 
a5 tho" neither elephants nor chimerical behemorh's have 
fer been ſeen in thoſe countries: Wherefore the beſt judges 


follow 


iner in a viſible manner in the leſſer ſubtended arch of 55 
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others, in taking them for the bones of antideluvian animals 
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not take for that of a goat, but of the behemoth, inſomuc 
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given to women, his phyſicians ſalivated him twice, ſent hi 


crude mercury by the mouth, which made him tuffer 


belly bigger, ſtiffer and harder than ever. 


' 


* 
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follow the opinion of Dr. Woodward, the Scheu haert ar 


On the bank of the ſame river, which bank is call'd Ss 
oijahr, Michael Wolochowicz ſaw a piece of ſkin putrifie 
appearing out of the fide of a ſand hill, pretty large, ye 
thick, and cover'd with long hair, pretty thick ſet, and of 
brown colour, ſomewhat like goats hair; which ſkin he coul 


as he could not appropriate it to any animal he kney 


A large glandular tumour in the pelvis ; and the perniciol 


effects of crude mercury, given internally; by Dr. Cantwell 
Phil. Tranſ. N“ 446. P- 139. | 18 * | 


O NE P—--r - having been very ill for two 
- three years before had loft the uſe of his left leg v 
thigh, was ſubje& to frequent head achs and pains in h 
bones, but eſpecially his legs: For which as he had beg 


to ſeveral hot waters, and gave him all the remedies th 
could think of, but to no purpoſe. For, his illneſs increafir 
he had from time to time great difficulty of making wat 
and going to ſtool. In this condition he came from Spain 
Mar/eilles, and from thence was ſent to the waters of B. 
leruc, of which he drank a great quantity: But as they di 
not paſs, his phyſician there order'd him Tong purge 
with clyſters of a decoction of tobacco, and the like. 
then began to vomit his excrements ; upon which the ph 
fician to a regiment in Spain, order'd him half a pound 


moſt exquiſite pains; and his belly ſwell'd, and became 
ſtiff as a drum. Upon this Dr. Montagne was ſent for, w 


ſoon diſcover'd the error of the preceding practice, by feeli 1 | 
a ſolid body near the refum, which obſtructing the paflagh 10 


binder'd the clyſter- pipe from entering far enough into t 
gut. After his departure, the patient was again order 
clyſters, which were injected with a crooked pipe, and fevel 
purges ; till at the end of eight days he died, having! 

Upon opening the abdomen, with a Biſtouri, (it a 
fla with a whitiſh liquor of ſome confiſtence : J 
epiploon was entirely diflolv'd, and floated in this li 
like fo much pus. Upon pouring out this water, 
Doctor examined the inteſtines ; The cclow was burſt 
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), the ſtomach; and in three other places at its lower part; 


a : { was the c&cum : The ileum was all inflamed, and in one 
« a qangrened.” The lips of the ruptures were plaiſter'd with 
ment, all beſet with a vaſt number of globules of quick- 


er; and when the inteſtines were diſengaged and taken our, 
| quickſilver fell from them in large drops. The other viſ- 
4 were in their natural ſtate, except the liver, which was 
worened. | 1 „ | 
The Dr. being very follicitous about the tumour, Took'd into 
elvis, where he found an excreſcence of a prodigious ſize, 
wich fill'd all its left fide : He took the knife and clear'd all 
nd the tumour : whereby he found the urinary bladder cloſe 
nt up between the anterior part of the tumour and the of 
wi, which occafion'd the ſtrangury the patient had been tor- 
wed with. The rectum, which lay upon the middle of the 
rum, was alſo vaſtly preſs'd on by the tumour, which 
Led to take its riſe from the holes that are in the left fide of 
bone, The ſurgeon, (while the Dr. laid down the knife, 
oder to ſeparate the ofa pubis with a hatchet) cut out the 
nur: Then the Dr. examin'd the os ſacrum, which was fo 
ſoft that his fingers enter'd it every where on tlie left fide, 
The tumour was of an ovoid figure, cover'd over with ſeveral 
enbranes; it weigh'd 2 pound and 7; its longeſt axis was 
r inches and ſomewhat mote than three quarters, French 
rute; its ſhorteſt 4 inches three quarters. Ar firſt fight he 
uk it for a Parenchyma ; but upon diſſection, he found it ana- 
mus to the liver in ſubſtance, colour and conſiſtence. Its ar- 
j rein and nerve were very large, and diftributed thorough 
i vhole ſubſtance : Wherefore the Dr. takes it to have really 
xn one of the conglobate glands of the pelvis, whole veſſels 
ring to the blood impell'd thither, with greater force and in a 
wer quantity than uſual, on account of the violent exerciſes of 
wing, jumping, Sc. which the patient had very much prac- 
id, caus'd its 1ncreaſe to that enormous ſize. Upon opening 
the Dr. obſerv'd three very apparent diviſions in it: And 
dee the p/oas lay over it, and one of the pyramidales beat 
im it, it was oſſified. 1 

ſhe Dr. preſerv'd it in brandy, and found that the ſmall veſ- 
that were moſt fill'd with blood preſs'd it out into the intet- 
ts of the neighbouring ones. 5 | 
The weight the patient conſtantly complain'd of at his left 
0; the difficulty he had in going to ſtool, and that of thruſt- 
da lyringe far enough into the rectum to give him a clyſter 
Vor, X. 9 So = 
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with any ſucceſs; the tumour itſelf, which was eaſily felt y 
pres the finger into the auus; together with the palſy of 
eft leg and thigh, might, the Dr. thinks, have given other 
dications to the phyſicians, than thoſe they took. And the 

thinks that the frictions and other heating medicines the pa 
was plied with, contributed to augment his illneſs. 

In fine, the crude mercury, the patient ſwallow'd, the y 
quantity of Balleruc water he drank before it, with the firs 
cathartics taken by the mouth and anus, ſeem to have cut! 
ſhort of ſonue months, which he might have liv'd, had he 
no other remedies than a ſlender relaxing diet. | 


A Narhual or Unicorn Fiſh, taken in the River Oſt, in 
Dutchy of Bremen; by Dr. Steigertahl. Phil, Tr 
Ne 447. p. 14). | | 3 | 

p | »Owards the latter end of January, 1736, N. 8. th 

was taken a ſort of whale, call'd the narhual or ſea-1 
corn, in the river Oſt, where it falls into the Elbe, near the 
lage Bellum in the Dutchy of Bremen, four miles from the 


"There was a great quantity of fat taken out of it, to n 


thrann or whale-o1l ; but it was obſerv'd that this train- oil 
an almoſt intolerable ftench, by reaſon that this narbual i 
on carcaſſes: For, zar ſignifies a carcaſs or dead body, acc 
ing to Valentini in his Muſeum Muſæorum B. III. ch. zo. 
There was ſuch care taken of the ſkin, before the diſſed 
that it was cur'd with ſalt and alum; and ſtuffed in ſuch 
ner as to exhibit the juſt figure of the fiſh ; having left wit 
the bones of the ſcull, and ſome verrebre near the tail. 
The ſkin was ſpotted with dark brown ſpots upon a w 
ground : The 8 was tranſparent; and under it was 
ther ſkin very thin and ſpotted; but the true ſkin was bre 
and near an inch in thickneſs. On the top of the head was 
found a ſemilunar hole, as in the porpoiſe, according to the 
icription given by John Daniel Major, and publiſh d in 
Miſcellan. Academ. Nat. Curiof. Dec. 1. An. z. p. 22 U 
This hole opens into the two canals running thorough the 
to the palate, and are called by Major, ductus hydra 
There was no opening or outlet for the fæces obſerv'd in 
{kin ; and Dr. HSeigertabl was told, that this narhuad vol 
them thorough this hole on the top of the head, 
As to the horn, the Dr. agrees in opinion with Wornii 
others, who take it for a tooth; But he cannot believe that 


ſole uſe 1s to break the ice; it rather ſerving the fiſh for ſeel 
its food. | | 
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A Captain of a Greenland veſſel aſſurd the Dr. that being 
[gon the coaſt a whale-fiſhing, and having taken one; as he 
yas turning the whale to get at the fat, he ſound on the oppa- 
fre fide to him, a farbhual, that had ſtuck his tooth into the 
whale's belly, up to. its mouth, and ſuck'd the blood and 
homours. | OS, | 
The Dr. only ſaw the ſtuffed ſkin, as it was carry ing to Zeip- 
ſc fair: And as he finds that the figure engrav'd and printed at 
Hamburg has à good reſemblance to what he faw, he has an- 
gerd a print of it, as repreſented Fig. 1. Plate XI. 
1. Shews a ſemilunar hole, thro which the fiſh upon dying, 
caſt out water and blood. 35 2 

+ A ſmall riſing on the middle of the back, and fle ſhy as 
the fins. | | 

z. The mouth very ſmall, without teeth in the upper jaw, 
except this dens prominens, or tuſk, which by ſome bas 4 
taken for a horn: There was no lower jaw found. 5 

4. The eye very ſmall, | 

5. The fin on the right ſide, which, as well as the oppoſite 
one, is fleſhy, ET : 

6. The tail fleſhy like the fins; which taken, according to 
its width, is not vertical but horizontal. 5 

7. The prominent tooth or tyuſk, commonly taken for a horn. 

The length of this narbual from Ne z to 6 was 1 feet 

inches, | Fey eels 25 
f The tooth 6 feet 3 inches. e 

The greateſt thickneſs, meaſur'd round, was 14 feet. 

The ſkin was ſmooth without ſcales, like that of an eel, and 
vas white markt with blackiſh ſpots. 


A Deſcription of the ſame Narhual ; by Dr. Henry Hampe. 
| Phil. Tranſ. N“ 447. p. 149. : 

N a creek, called the BeJuhmer wadt, belonging to the 
L Bailiwick of Newhaus in the Dutchy of Bremen, was 
caught alive an unknown fiſh of a large ſize, 18 or 20 feet in 
length, and 4 in diameter. On the fore-part of the head, juſt 
above the mouth (which is very ſmall) it has a harn 6 feet long, 
vhite like ivory, and curiouſly twiſted. The body is white, 
ſprinkled with black ſpots, and ſmooth like an eel. The head 
n proportion to the Gods, is very ſmall, about 16 inches in 
length, and the ſame in diameter. The eyes are alſo : ſmall, 
about the bigneſs of a ſixpence. On the upper part of the head 
5a hole about 3 inches in diameter, out of which he probably 
„„ Uu ſpout 
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ſpouts out water like the whales. On each fide of the neck z. 
placed two black fins, one above the other, and at a ſmall di 


| tance from each other. They are half an inch in'thickne(; 


part, all fleſhy, and of a liver-colour. 


A Water Inſect, not hitherto deſcribed; by M. Klein, Phil 
Tranſ. Ne 447. p. 150. Tran/lated from the Latin. 
Friend of M. Klein's preſented him with a water inf 
found at Uderwanga in Eaſt Pruſſia among freſh wate 
crabs, and utterly unknown to the crab fiſhers. _— 
From the great number of its feet, and ſurpriſing facility o 
moving them, it may with equal, if not better reaſon be call 
Seobopendra aquatica ſcutata, than Adrovandus p. yu. d 
boris calls a certain fiſh of the whale kind, ſcolopendra ceraces 
A (Fig. 2. Plate XI.) repreſents the inſect on its upper par 
cover'd with a ſhield ; which nearly reſembles tortoile-ſhell 
only that along the middle of the back it is a little gibbous, and 
towards the extremity of the body has a triangular hiatur 
ſlightly indented; it is entire, and almoſt of the ſame ſub 
ſtance (yet of a more dilute colour) with the ſheaths of th 
wings of the carabæi Gedarti, produced from weevils or what 
is called ſcarabæus roſarum. The eyes paſs out thra' the ſhield, 


of a hand's breadth and two feet in length, round on the fore: 


and are a little prominennnn. A | 
B (Fig. 3.) repreſents the inſect delineated on the under part; 
where at the ſame time appears a vaſt number of legs: Each o 
theſe has a certain bag as at D (Fig. 5.) terminating in three 
feet, or rather toes: The two anterior ones have this in peculiar 
that their three feet or toes are longer than the others, tho they 
differ from one another in length. All the toes of the greater 
and leſſer feet conſiſt of fimilar articulations; and ſuch as the 
hairs of the forked tail of this ſcolopendra, or the antenng al 
other inſects have. „ „ e 

M. Klein thinks he ſhall not be much miſtaken if he ſup- 
Pole, this inſet makes uſe of the longer toes of both the ante- 
rior feet before, and of the hairs of its forked tail behind for 
gnienne, by means of which it timeouſly diſcovers either its 
purſuing enemies, or ſuch as it meets with in Jurking places; 
unleſs one would chuſe to take the two ſhort horns, that appear 
in the Fig. at that place, where we are reaſonably to look for 
the head, for antenne. e TR 
C (Fig. 4.) repreſents the body bared of its ſhield, view d 
en the back; an account of which the ſhield is carefully * 
| vided 
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ded Jengthwiſe, which as to the part explain'd is not continu'd 
ith the back, In the thin cuticle of the lower part of the 
field, and that on both ſides may be vobſerv'd (as in the Fig.) 
untures like needle work. 55 | 8 

M. Klein could not certainly determine, whether it ſucks in 
he water thro! theſe apertures into the cavity between the gib- 
us ſhield and the curicle, and again emits it; or whether it 
ll; the cutiele with air, or empties it according as it has a 
nnd either to go down to the bottom or riſe up to the top of 
water. The inſections are about 3o, but the legs cannot 
fly be numbered. In the extreme part of the body which ſe- 
rates the ſhield, the rings, of the inſections are beſet with 
ll ſpines, and that in the ſame order, as they appear deli- 
rated Fig. 2 and 4. | | | 

D (Fig..5.) repreſents one of the legs next the anterior ones, 
wether with the little bag. | | i TEES 

B (Fig, 3.) repreſents another leg in a different view. 

As long as this inſect liv'd, it continually and with fingular 
Kility mov'd its feet, drawing at the ſame time into its ſheath 
ud putting out again, the extreme part of its body. 

M. Klein could find no trace of this inſect amongſt authors. 


lhe ſame Sort of Inſet found in Kent; by Mr. Littleton 
Brown; with a Remark; by Dr. Mortimer. Phil. Tranſ. 
MT 447: p. 153. | 55 8 
na K. Brow preſented to the Royal Society to be kept in 
VE their Muſæum, a creature, whoſe name he could not 
am from any books or petſons he had hitherto met with: He 
Fought it from a pond: upon Bexby Common in Kent, where 
at numbers had been obſerv'd for five weeks betore, The 
md was quite dry the- 24th of June, 1736 but upon its be- 
g filld with a great thunder-ſhower on the 25th, within two 
ys the pond was obſerv'd to ſwarm with them: And what 
Brown thought obſervable was, that there is no duct or 
une] that could convey them from any adjacent place. 

E (Fig, 6. Plate XI.) repreſents this inſet ; its legs are very 
ordinary, Dr. Mortimer counted 42 on a fide in one of 


es; e found in Kent; the 20 next the head are nearly of a ſize, 
ear Nn then they grow gradually ſmaller and ſmaller towards the 
for l. He took out one of the larger ones of the left fide of the 


elt; the foot conſiſts of five flat membranous claws, with a 
ﬀ r1b along their middle, and beſet with hairs on the edges, 
i thoſe of crabs. On the lower fide of the bag hangs 3 

| | oo | oya 


lay on its back as at B. (Eig. 3.) Several parts of this inſe 


with proper characters, which method would likewiſe | 
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oval bag, and beyond that grows a large thin membrane 
which _ be extended by 2 bony rib - 15 pg _ 7 
this membrane and the whole foot 1s convex on the fide ne; 
the head, and concave on that next the tail ; the thigh, ( 
firſt joint of the leg, is webb'd on each ſide: So that | 
whole ſtructure of the legs ſeems to ſhew that they are 5 


- 
R P * 


ther deſign'd for ſwimming than walking, | 


* 
- 


The leg reprelented at E (Fig. 6.) drawn when the inſy 


tho* no bigger than the figures, have ſome reſemblance 
thoſe of the Molucca crab. EY 


An Abſtract of Meteorological Diaries for the Tears 1924 
and 1730; by Mr. Hadley, Phil. Tranſ. Ne 447. p. 154. 


E FOR E Mr. Hadley proceeds to the tables, he gin 
D ſome account of each of the diaries of the years 1) 
and 1730, and their contents. nee of 
The diary kept by Mr. Haukſbee, by order of the Ry 
Society, at their houſe in Crane Court, conſiſts of obſervatiot 
of the barometrical heights twice a day, i. e. morning ar 
evening, in inches, decimals, and centeſimals; as allo ( 


the thermometer, in its proper graduations, and the wen 
ther, with the hour of each obſervation : The winds a" 
omitted. The depth of the rain is ſet down ſeveral im n 
for the moſt part in each month, the ſum of which is to He 
divided by 10; the funnel which catches the rain being WW" 
much bigger in ſurface than that of the veſſel which tecei 0! 
the rain from it. ny 2 80 
That from Sourbwick near Oundle in Northampronſfili u 
by Mr. Lynn, contains the height of the barometer once n. 
day, and the winds, the ſteadineſs and ſtrength of whic 

is likewiſe mark'd in proper characters: Obſeryation L 
made of the upper and usder currents of the air, when WI" 
ſo happened. The thermometer is mark'd twice a day (a 
the weather often, both by day and night ; the rain from tin ll 
to time; and the quantity of each particular ſhower oftc ſt 
ſet down by itſelf, with ſome other miſcellaneous obleil © 
vations, as halo's, thunder-ſtorms, and ſudden changes th 
wind, Ec. He takes notice of his thermometer being place 

in an out-houſe expoſed to the air, but ſcreen'd from the ll?" 
which is a proper precaution in uſing that inſtrumem. Ti p 


remarkable riſes and falls of the mercury are alſo matk 
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gl in the other columns, for compariſon of diaries, if 
ne certain rule were agreed on. 

That from Kent, 16 miles ſouth eaſt from London, gives 
account of the barometer once a day; ſometimes twice 
; thrice, with the hour of each obſervation, and the winds, 
cather, and ra in; the proportion of which for every day is 
nen at the end of each month. There is alſo a ſeparate 
umn for the height of the clouds, which the obſerver di- 
les into three orders; and where there are two orders at 
time, they are both noted; as alſo when any of them move 
jth different velocities or directions, which he ſuppoſes to 
e commonly a ſign of change of the wind: But he does 
wt inform us how he determin'd their heights or velocities. 
The reigning wind, and general ſtrength of it, is noted at 
he end of each month; likewiſe the eclipſes, and the times 
of the new moons, which he obſerves make it appear, 
hat the notion of the change of weather depending on the 
ze of the motion is without any ground; with other miſ- 
cllancous obſervations, as the aurora borealis, truitfulneis or 
erility of the ſeaſon. He had no thermometer. 

That from Hudickſewall in Sweden by M. Olave Broman 
news the height of the barometer ſometimes once, ſome- 
ime twice or thrice a day O'S. in Enghſp meaſure, with the 


winds, and their ſtrength, and the weather. There is alſo 
annex d to the diary of 1729 an account of the height of the 
ea water for every day, which Mr. Hadley obſerves to vary 
in the whole about two inches, and is ſometimes interrupted 
by tain- floods. This, probably, relates to the tides in the 
plph of Bothnia. Mr. Hadley has not inſerted theſe in the 


ables, as not being- of general uſe. There is no thermo- 
neter, nor the quantity of rain ſet down. 

That from Rifinge in Oſtrogothia, in Sweden, by Sueno 
Laurelius, paſtor and provoſt gives the height of the baro- 
meter for the moſt part three times, ſometimes five times a 
day, together with the hour of the obſervations O. S. in Eng- 
% meaſuce, He refers to the diary of 172) for the de- 
criptions of his barometer and thermometer: The winds 
together with the degree of their ſtrength, the weather and 
the depth of rain, are likewiſe ſet down. ED 

ln that from Up/al in Sweden, by M. Andrew Celſins, 
proteffor of aſtronomy, obſervations are made three times a 


Gy of the barometer and thermometer; both which inſtcu- 


. 5 ; 
ments were made by Mr, Haukſbec; as alſo the winds, with 


their 
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their ſtrength, and the weather, and depth of tain from t; 
to time are ſet down. Ss 


That from Svenaker in Sweden rear Trolherta, by 
7 orftanus Waſſenius contains the height of the baromet 


twice a day, ſometimes three times O. 8. in Swediſh feg 


inches and decimals, which being ſuppoſed to be to Englj 
as 974,375 to 1900, the mean heights are reduced in't 
following tables to that meaſure. The winds allo with the 
ftrength, and the weather, are noted. There is no therme 
meter, Notice is taken of thunder ſtorms, and other m 
teors. . | 
N. B. In the account of the Sweds diaries for 1528, Sy 
naker is ſaid to be 109 London feet above the ſurface of th 
fea, The mean height of the barometer there in theſ 
two years, is bur 29,47 inches, which would give the heig 
of the place near 450 feet, according to the reckoning here; 
ter mentioned: Therefore Mr. Hadley thinks there muſt b 
ſome miſtake ; perhaps ſome air might have gone into th 
top of the tube, or the ſcale be placed too high. 
That from Lunden in Sweden, by Conrad Quenſel profeſſy 
of mathematicks in the Caroline academy, contains obſcrvq 
tions of the barometer twice a day, O.S in Engliſh inche 
and decimals and fourth parts of them; the winds with thei 
ftrength, and the weather, The thermometer 1s Florentine 
therefore the obſervations are not inſerted in the table, Thi 
monthly mean there given, is taken fimply between thi 
two extremes. Mr. Hadley has given it in the tables takei 
the other way, as all the reſt are. | | 
That from Bygdea in Sweden, by M. John Telius, palto 
there, contains obſervations of the barometer twice a day 
morning and evening O. S. in Engliſh inches and decimals 
the winds, with their ſtrenoth, and the weather. The two la 
months are wanting. There is no thermometer. 
That from Zerna in Sudermanland, by M. And. Geringius 
paſtor and provolt, contains obſervations of the barometc 
thrice a day, except in the firſt part of January, O. S. 
Engliſh inches and decimals, the winds with their ſtrength 
and the weather, with other meteorological obſervations; 4 
alſo on the ſeaſons, as to fruitfulneſs and ſterility, c. Th 


aurora borealis is frequently mentioned. The thermomete 
x peculiarly graduated, and fo could not be inſerted. Thers 


is a column for rain, with marks, which Mr. Hadley under 
ſtood not. 


Fron 
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from Wittemberg in Saxony, there are two diaries commu. 
ated 5 the one from M. Mar. Haſius, profeffor of mathe- 
Litics ; the other from M. Weidler: That by M. Haſius has 
e height of the barometer ſeveral times a day, ſometimes 
ar or five times O. S. in Se inches and decimals, and 
& parts of theſe in vulgar fractions, but reduced to deci- 
nals in the tables. He employ'd two barometers and ther- 
meters : Thoſe marked I. are Mr. Haukſbee's ; thoſe markt 
. Florentine. The coldeſt day he ever obſerv'd was Feb. 
r 5th 1726. It alſo contains the winds, with their ſtrength, 
nd the weather. M. Weidler gives the height of the barome- 
t three times a day, N. S. in Paris inches and lines, and 
te parts of theſe in vulgar fractions; likewiſe the winds, 
nd their ſtrength, and the weather, and the quantity of rain 
ncubes and lines: but at the end of each quarter the depth 
; given in Paris inches and lines. The thermometer is 
ir, Haukſvee's, There are ſome aſtronomical obſervations 
if eclipſes, £75. He takes notice, that an occultation of Ve- 
15 by the moon, obſerv'd with an 18 foot teleſcope, may 
ewe to prove the moon to have an atmoſphere : For, being 
then in its quadrature with the ſun, it appeared to loſe its 
uſps, and become oval, when it came near the moon. Mr. 
ladley for two years made uſe of M. —_— barometrical 
nd thermometrical obſervations, being O. S. and Englifp 
neaſure, tho* the three laſt months of 1930 are wanting. 
The depth of rain is taken from M. Weider, and reduced 
from Paris to Engliſh meaſure, ſuppoſed to be as 1068 to 
1000 ; but is not reduced to the old ſtyle. M. Weidler refers 
o his meteorological obſervations ſent the Royal Society. 
The year 1730 he obſerves to have been more wet and cold 
than had been known, and the ſky very miſty. OE 
That from Padua by S. Poleni ſhews the height of the 
barometer once a day O. S. in Engliſb inches and decimals, . 
the 2 and ſometimes their ſtrength, and likewiſe the 
veather. . a | | 
A particular account of his thermometer, as alſo the ob- 
ſervations on his diaries, containing in all fix years, have 
been publiſhed in Phil. Tranſ. Ne 421. The depth of rain 
given both for the od and neu file, 
That from Bengal, by Mr. Bellamy, preacher to the fac- 
tory, contains the height of the thermometer twice a day, 
morning and evening, as alſo the winds with their ſtrength, 
ind the weather for the year 1730. The medium of the 
Vor. X. 2 ther 
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thermometer is taken both from the evening and mornin, 
heights ; the difference there being very conſiderable in pro 
portion between morning and evening. MoD 
That from ZBoſton in Now- Englany by Mr. Dudley, ſhey 
the weather three times a day, and the wind once or twice 
There is no barometer or thermometer. 
I] 1730 thoſe from Crane-Courr, Southwick, Kent 
Hudickſvall, Oftrogothia, Upſal, Svenaker, Lunden, Betty, 
Wiitemberg, Padua, and Boſton, are continued in the ſam; 
manner, The Abo obſervations for the year 1730, by M 
Sporing, ſhew the height of the barometer twice a day i 
Swediſp inches and decimals ; but the mean heights are re 
duced to Engliſh meaſyre in the tables: They likewiſe ſhe 
the winds and weather, and in the laſt column the aur, 
boreales, which are frequent in moſt months of the year. 
That from Naples, by S. Cyrillus, ſhews the height of th 
thermometer (which is one of Mr. Haukſbee's) once a day 
as alſo the winds with their ſtrength, the weather and the 
depth of rain in Neapolitan meaſures, 23 of which make 
London inch, to which they are reduced in the tables. Thi 
barometrical heights he has not ſet down ; becauſe he foun 
them not to agree with thoſe of former years, which mad« 
him ſuſpect his inſtrument to be out of order: But a8 
appears he had remov'd his habitation, it might be owiry 
to its being fituated higher or lower than the former. At 
eruption of Yeſuvius happening, an account is given thereof 
and of damage done by ligbtning, and likewiſe of the ſeaſon: 
as to fruitfulneſs and healthineſs, vide Phil. Tranſ. Ne 424. 
Note, in ſome of the diaries, the numbers ſhewing thi 
decimal parts of the inches, are ſer down in ſingle figutet 
without any ryle or cypher to diſtinguiſh them from the cen 
teſimals, and in others the centefimals in like manner: Bu 
it is eaſy to form a judgment of the authors method by con 
ſidering them. „„ 
Having given an account of the method and contents o 
the ſeveral diaries, Mr. Hadley proceeds to the tables cx 
tracted from them. | 3 
The barometrical table conſiſts of two parts; the uppet 
ſhews the mean height of the barometer, taken in the me 
thod formerly propoſed by Pr. Turin, for every mont 
. throughout the year, far each place, and in each column the 
bigheſt mopth is mark'd with an +, the loweſt with an J, tt 
make them more obſervable to the eye. At the bottom thi 
mean of the whole year is ſet down for each place. 
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ay of each, the difference of which is the range; a circum- 


notice of. N „ 28 | 700 
Next follows the table of the monthly thermometrical 
heights, extracted in Dr. Furin's method alſo in every 
lace where the Society's inſtruments were uſed ; and at the 
— the mean of the whole year; and likewiſe the hotteſt 
and coldeſt day in each place, „ 
In the laſt place are the tables of the depth of tain, where 
it is contain'd in the diaries. : 4 
Mr. Hadley choſe to put each of theſe matters in ſeparate 
tables, that the eye might be able to take a view of the 
whole, and compare the ſtate of each place with the others, 
4 to every particular, with Jeſs confuſion ; as alſo becauſe 
ſeveral of the diaries have nothing upon one or more of 


'theſe heads. 


Note, The mean heights both of the barometer and fher- 
mometer are extracted only from the morning obſervations, 
ſome of the diaries containing no more; except in the mean 
heights of the thermometer at Bengal, which are taken both 
from the morning and evening obſervations, 


ke foot of this table is another, ſhewing the greateſt aſcent 
and deſcent of the mercury in that year, with the particular 


ſtance Pr. Derbam, and other obſervers, have uſually taken 
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Mr. Hadley wakes the following Remarks, 
1. He obſerves on the barometrical tables of theſe two yea 
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vis. 1729, and 1730, that they confirm former remarks mad 


by Dr. Derham, and others, of the agreement of the baron 
ters in places at a good diſtance from each other: Not on 


the monthly mean heights agree in the three diaries of th 


aforeſaid two years in England, but alſo the greateſt aſce 
and deſcent of the mercury happen commonly on the fa 
day; and the barometers have been found to agree jn the 
motions to an hour, ſo far aſunder as Townley in Lancaſs; 


and Greenwich near London, which is near 160 miles, thifi 


that might be partly accidental. The barometer at Cray 
Court and Southwick, diſtant about 55 miles, being compar' 
ſcem very ſeldom to vary from their mean difference, abo 
75 and a half each way; at Sourbhwick and Kent, ſomethi 
more. From whence it might be expected that the weath 
ſhould be much the ſame in all thefe places; which neverth 
leſs ſeems not to agree with accounts, in ſome years, from d 
ferent parts in this iſland, not very far diſtant: And Mr. Hy 
ley himſelf has ſometimes obſerved clouds to lie in one pa 
of the horizon for a great part of a day, which have diſcharg 
a large quantity of rain, in places not far off, while the plaq 
where he has been, has all the while enjoy'd fair weathe 
and vice ver/a. Whence it appears, that the barometrica] 
rerations of the air extend farther than their effects, as tot 
production of rain at thoſe times. Comparing the Diaries 
Craue-Court and Upſal, he finds the barometers vary from: 
mean difference an inch and a half each way; Crane-Cou 
and Padua as much, or more, and often go a pace quite co 
trary at the ſame time; and their monthly differences ate 
ſo very variable; ſo that the ir agreement at any time ſec 
to be but accidental, | 
2. He oblcrves, that the deſcents of the mercury below tl 
mean heights of each place, taken in this way of Dr. us 
are generally much greater than the aſcents of it above; 2 
there are alſo, in every year, other extraordinary deſcen!s 
the mercury, of the ſame kind, The reaſon he takes to 


this; namely, becauſe the expanſion of the air, whereby)! 


becomes lighter in ſome one place, being the original of! 
alterations in the atmoſphere, its effects by condenſation 

accumulation of the air in the places round about will be mo 
diſperſed; and therefore leſs ſenſible. 5 7 


5 


* 
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z. The variation or range is greater the farther north, ag 
Wis been heretofore obſerved, and appears in theſe tables, in 
vhich he has put the Latitude of each place; and likewiſe 
t is generally greater in the winter than in the ſummer 
nonths. The Sum of the motion of the mercury upwards 
nd downwards, taken from the Berlin wand'ring line, with 
pair of compaſſes, in 1726, amounts to about 56 inches; 
hich gives 5 3 for a month, and about o, 21 for each day: 
tut the barometer is by much moſt ſteady in ſummer, _» 
+ The mean height of the barometer hath already been 
plied to determine the reſpective heights of places, and 
likewiſe the abſolute height above the ſurface of the ſea. Dr. 
teacher, in his tables, publiſhed in Phil. Tranſ. N* 405, 
106, fuppoſes, from M. Mariotte, the mean height at the ſur- 
ice of the ſea, to be 287 1, Paris meaſure, which reduced 
v Engliſh, gives 29,993 inches. This agrees very well with 
diary, communicated to the Society, containing 10 months 
dthe year 1723, and January 1724; the author of which 
ſound by experiment, that in the place where his barometes 
ys kept, the mercury ſtood d and + higher than at the ſur- 
ſice of the ſea, which was not far from the place of his habi- 
ation. The mean height of the barometer for thoſe 10 months 
leaving out the January following, which ſeems to be a very 
regular month) Mr. Hadley finds to be 29,825, to which 
"ding g 7, it will give the mean height at the ſurface of the 
ſa 29,975 : So that the difference between theſe is only 0,018 z 
nd therefore, probably, may be near the truth, but may 
kereafter be more exactly determined by experiments. Then 
lowing about 90 feet, or rather leſs, for each roth of an 
uch in the height of the mercury in ſmaller altitudes, or in 
greater according to the tables calculated for that purpoſe by 
Dr. Scheucher and Dr. Nettleton, and publiſh'd in Phil.Tranſ. 
N* 388. you will have the height of each place pretty near, 
movided the obſervations be carefully made, and continued 
for a ſufficient time: For, the yearly mean heights in one of 
the places in theſe tables appear to differ near of an inch in 
tlicſe two years: And in moſt of them, the laſt of theſe two 
jears exceeds the firſt, two or three hundredth parts; the ba- 
ou alſo ought not to be removed to a Jower or higher 
place, 4 
As to the thermometrical tables, and thoſe of the .rain, 
Ir. Hadley only remarks, that the thermometers agree, _ 
| — cially 
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cially as to the hotteſt days in the year, more than might be 
expected from places at ſuch a diſtance. * 

The winds are of ſo uncertain and variable a nature, th 
they require a more than ordinary care and diligence in ma 
king the oblervations, and a great length of time, and a com 
pariſon of a vaſt number of them, before any thing can be de 
duced more than is commonly known; and therefore Mr. Had ea 
tey only gives this hint, namely, that if the obſervers woul, 
take particular notice, in great ſtorms, of the time when the 
mercury firſt begins to riſe, whether before or after, or in the 
very height of the ſtorm, it might be a direction to judge 
when an abatement or increaſe of it might be expected (i 
any regular order ſhould be found therein) which might be 
ſerviceable on ſome occafions. But if any attempts ſhould be 
made to lay down any thing certain concerning the rife and 
Progreſs of the variable winds, it will appear, by confiderin 
the cauſe of the trade-winds, that on the ſame account the 
motion of the air will not be naturally in a great circle, fot 
any conſiderable ſpace, upon the ſurface of the earth any 
where, unleſs in the equator itſelf, but in ſome other line 
And in general, all winds, as they come nearer the equator 
will become more and more eaſterly; and as they recede 
from it, more and more weſterly, unleſs ſome other cauſe 
intervene. | ” 

By the continuance of this method, in proceſs of time, 4 
diſcovery may be made of ſome regular courſe in theſe things 


which may be of uſe. 


A Solar Eclipſe, _— in Fleet-ſtreet, London, Feb. 18 
1737; by Mr. George Graham. Phil. Tranſ. N' 4414 
p- 175. 

Apparent Time. 
Ho. Min. Sec. | | | | 

At 2 25 9 p. m. a ſmall impreſſion appear'd on the ſuns 

limb. Mr. Graham judges the beginning 

to have been about 5 or 6 ſeconds ſooner. 
3 21 28 The middle of the firſt and larger ſpot cv 
ver d. | 
29 30 The middle of the fmaller ſpot cover'd, 1 
40 4 The cuſps perpendicular. 
4s 3 34 The cuſps horizontal. 5 
35 32 The middle of the larger ſpot emerged. 
38 21 The ſmaller ſpot emerged, or a little befor. 
| Apparent 
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Apparent Time. 


ht j Min. Sec. bh 406 M74 ; : 

| E 52 57 The chord between the cuſps — 105 

, tha 5 O The chord 77 ws — — 954 

56 32 The chord — — — 851 
34 The chord — — 632 


Then a cloud cover d the upper limb, and intercepted the 
ev of the ending, which was ſoon after. 

Between 12 and 1 o'clock, Mr. Graham meaſured the ſun's 
meter, with a micrometer. PK +7 

At the time of the greateſt obſcuration, the Iucid part of 
tc ſun's diameter was equal to 392 ſuch parts as his whole 
ameter contain'd 2188. | 
Mr. Graham had a tranſit of the ſun at noon, and of $Sjr;us 
night ; which, compared with preceding tranſits, he found 
cock went about one ſecond in a day too faſt for mean ſo- 


time. 


e ſame Eclipſe obſerved at the Royal Obſervatory, at Green- 
wich, in company with Dr. Halley, by Dr. Bevis, Phil. 
Tranſ, N“ 447. p- 176. 
Ipparent Time. 
Ho. Min. Sec. . 
t 2 25 39 p. m. The beginning. 

29 The end. 
At the end, the ſun's limb appear'd ſomewhat tremulous, 
da ſmall thin cloud came over it. Dr. Bevis judged the 


ne might be relied on to two or three ſeconds, 


ſame Eclipſe obſerved at Edinburgh, &c. by Mr. Colin 
Maclaurin. Phil. Tranſ. N“ 447. p. 177: | 

In the hiſtory of eclipſes, collected by Riccioli, there are 
y few ſaid to be annular; and of theſe ſome have been 
nroverted, as that ſeen by Clavins, at Rome, April 9. 1567, 


ſun tat ſeen by Jeſſenius, at Torgon in Miſnia, Feb. 25, 
unge; which are both diſputed by Kepler. 

er. me Aſtronomers, both ancient and modern, have been 
co opinion, that no eclipſe can be annular: And fince ſuch 


m to have been rarely obſerved, and Mr. Maclaurin has 
met with a particular deſcription of any of them, he gives 
"all an account of this eclipſe, as he can collect from the 
rations made at Edinburgh, and thoſe communicated to 
from the country. V | 


fore. 
Wat 


During 
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rect, London, the longitude of the former is a little more 
in 12 minutes of time farther weſt. Th _ 
dome days before the eclipſe the Lord Aberdour ſet up a 
xk in the caſtle of Edinburgh, and adjuſted it with Mr. 
llaurin's by a watch that ſhew'd the feconds. The clocks 
ere both compared together the day of the eclipſe at noon, by 
annon fir'd from the caſtle ; ſome perſons being appointed to 
tend each clock, and mark the ſeconds when they heard 
e found (an allowance of two ſeconds and a half being made 
lr the progreſs of the ſound, which was determined by ſeveral ' 
tals at night) the clock in the caſtle was found to be before 
he apparent time 12 min. 19 ſec. and fo much is ſubducted 
um the times that were mark'd in the caſtle during the obſer- 
ation, It was agreed to give ſignals to one another mutually at 
ke beginning and end of the eclipſe, and at the beginning and 
nd of the annular appearance, which was a cannon from the 
alle, and a muſquet from the college, tho* no regard is had 
ytheſe ſignals in marking the times of the appearances. 

His Lordſhip made uſe of a reflecting teleſcope of 15 inches 
ud a half focal diſtance, that magnified 90 times: only he 
blery'd the annular appearance with one of five inches and a 

Will, that he might have a view of the whole diſk of the ſun 

x once, Mr. Short obſerv'd the beginning of the eclipſe with 
teleſcope of 15 inches and a half focal diſtance, that magni- 
ted 104 times; but the annular appearance with one of the 
lame length, that alſo took in the whole disk of the ſan, and 
mpnified 50 times. The reflecting teleſcope, with which Mr. 
Nackaurzn obſerv'd the eclipſe from the beginning to the end, 
nok in the whole disk of the ſun- (having been made by Mr. 
Wort for this purpoſe) tho' the focal diſtance of the big ſpecu- 
um was nine inches and a half; and tho? it bears a higher 
arge, he made uſe of an eye glaſs on this occaſion, that mag- 
ues only 50 times. „ 

By a computation made at Edinburgh from Sir T/aac New- 
ms theory, Mr. Maclaurin expected the eclipſe would begin 
two hours fix minutes apparent time: they therefore look'd 
arent ively towards the ſouth-weſt part of the ſun's limb from 
wo o'clock. At two hours five minutes 36 ſeconds was per- 
ird a depreſſion that was juſt diſcernable on the ſun's limb 
rar that place; the ſignal at the college was then made, but by 
a accident my Lord Aberdour had been hinder'd from ob- 
v ing the ſun at that time: However when he look'd for it 
ie law ir was begun, and his ſignal gave general intimation 
Vor. X. No ro Z 2 5 of 
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of this to the town, about 40 ſeconds after they had firſt pe 
ceiv'd it at the college; and as far as Mr. Maclaurin learned 
it was not diſcerned by the eye, tho' aſſiſted with a ſmoał 
glaſs, till about this time. | | 
Mr. Maclaurin obſerv'd the progreſs of the eclipſe by 
helioſcope ; but after 10 digits were eclipſed, he returned 
the teleſcope, to attend the beginning of the annular appearancy 
A little before the annulus was compleat, a remarkable pi 
or ſpeck of pale light appeared near the middle of the par 
the moon's circumference, that was not yet come upon the d 
of the ſun ; and a gleam of light, more faint than this poin 
feem'd to be extended from it to each horn: He did not mat 
the preciſe time when he firſt peceiv'd this light, but he is ſatishe 
that it could hardly be leſs than one fourth of a minute befor 
the annular appearance began. Mr. Short (who was in anothe 
chamber at fome diſtance, and made uſe of a larger teleſcope 
aſſured Mr. Maclaurin that he ſaw it 20 ſeconds bt fore it 
annulus was compleated. 1 75 
Mir. Maclaurin was ſurpriz'd with this light at firſt; and di 
not immediately recollect, that it proceeded probably from tl 
fame crown that was ſeen about the moon in a total eclipſeoft 
fun at Naples in 1605; and was obſerv'd by ſeveral perlons imm 
different parts of Europe in the three late total eclipſes of 130 
1715, and 1724. He did not expect to have ſeen this light, wit 
fo much of the ſun's disk was uncover d; but as he kept in t 
teleſcope only ſo much of the disk as was neceſſary for aſce 
taining the time of the formation of the annulus, this mul 
have contributed to his diſcovering it: For, this light was ve 
faint, compared with what appeared on the ' ſun's arch ne 
the ſame place the moment it was uncover'd, and the am 
compleated. . 8 
| Moſt of thoſe, who obſerv'd the eclipſe with teleſcop 
mention in their letters to Mr. Maclaurin, that as the annuil © 
was forming, they perceiv'd the light to break in ſevera] 1rreg 
lar ſpots near the point of contact, and that the moon's lim 
ſeem d to be indented there. Some expreſs themſelves, as if tho mo 
irregular parts had appeared to them in a kind of motion. 
In a letter to lord Aberdour, it is deſcribed by Mr. Zoya» t: 
profe flor of the municipal law in the following manner: can 
What appeared to me moſt entertaining, ſays be, con 
« fider'd as an object of fight was, when the extremities of tit 
* horns, formed upon the face of the ſun, ſeem'd, as if they he 


© been is the action of uniting their points, the inequalities"! 
| | 4 td 


RoYaL SOCIETY, | 363 


he extremity of the moon's disk exhibited the appearance 
u of ſmall bodies in particular motion.” | 

| There was not any undulation at this time on the circumfe- 
xe of the ſun. Mr, MAaclaurin finds that ſuch appearances 
a tremulous motion in certain periods of ſolar eclipſes are 
ention'd by Hevelius and others. 

Lord Aberdour obſerv'd the beginning of the annular ap- 
rance with a ſmaller teleſcope, and perceiv'd only a narrow 
rak of a dusky red light to tinge the dark edge of the 
von, Immediately before the ring was compleated, and after 
was diſſolv d. = „ 

At three hours, 25 minutes, 55 ſeconds, the circumference of 
e fun appeared compleat, and perfe ly circular. At the ſame 
ſtant the ſignal from the caſtle was made, and in a ſecond or 
o the cannon from the caſtle was heard. The annulus appear'd 
the eye to be central for ſome time; but in the teleſcope it 
w always breader towards the ſouth eaſt than towards the 
nh-welt part of the ſun's disk. The breadth appeared much 
rater to the naked eye than could have been expected from the 
ference of the {emi diameters of the fun and moon. This 
as fo remarkable, that ſuch a phenomenon muſt have con- 
med thoſe aftronomers 1n their opinion, who imagined that 
x diameter of the moon is contracted in her corjunttions with 
e ſun, This appearance proceeded chiefly, Mr. Maclaurin 
poſes, from the light's incroaching on the ſhadow, as is 
hal: But whatever was the cauſe, every body ſeem'd ſurpriz'd 
at the moon appear'd ſo ſmall upon the ſun's disk. 

It was — that the motion of the moon appear'd more 
ck in the format ion and diſſolution of the annulus, than dur- 
gits continuance. This is particularly deſcrib'd by Mr. Ful- 
non in a very exact account of the eclipſe, as it appear'd at 
feat, at Crosby, near Air, on the weſt coaſt of Scorland. 
The annulus appear'd to be nearly of an uniform breadth 
during the greater part of the time of its continuance, but 
tem ' q to go off very ſuddenly ; So that when the diſk of the 
moon approach'd to the concave line of the ſun's diſk, they 
kem'd to run tegether like two contiguous drops of water on 
i table when they touch one another; and he adds, that it 
came on in the ſame way,” 

This appearance ſeems to be accountable from the ſame opti- 
i deception as the former. | | 

During the appearance of the annulus, the direct light of 
lun was very conſide: able; but the places, ſhaded from his 
Z. 2 2 | lighr, 


— 
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ight, appear'd gloomy. There was a duſk in the atmoſph i 
eſpecially towards the north and eaſt. In thoſe chambers Hi 
had not their lights weſtwards, the obſcurity was conſideral 4 
Venus appear'd PR and continued viſible long after lic 
annulus was diſſolv'd; and Mr. Machaurin was told that oi: 
ſtars were ſeen by ſome ; One Gentleman is poſit ive, that beiMnid 
ſhaded from the ſun, he diſcerned tome ſtars northwar; 
which he thinks by their poſit ion were in Urſa major. 
It was very cold at this time; a little thin ſnow fell, 2 
ſome little pools of water in the College area, where there 
no ice at two o'clock, were froze at four. A reflecting teleſcoMinc 
of a large fize, and of a much greater aperture than ordin; 
that took in the whole ſun, and burned cloth very quickly th 
the tinged glaſs at the beginning of the eclipſe, and on that ; 
count could not then be us'd with ſafety, was that by whi 
Mr. Short obſerv'd the annular appearance. Some curi 
Gentlemen found, that a common burning glaſs, which kind] 
tinder at 3 hours 59 minutes, and burned cloth at 4 hours 3 
nutes, had no effect during the annular appearance, and 
ſome time before and after it. 1 rn Eg 
Thoſe things Mr. AMlaclaurin mentions moſtly on the repc 
of others: For, during the greater part of this appearance 
was obſerving thro' the teleſcope the progreſs of the moon up 
the ſun's diſk. > 
The firſt internal contact of the diſks, at the formation 
the annulus, was conſiderably below the weſt point of the fu 
diſk ; and the ſecond contact, at the diſſolution of the anni 
ſeem'd to be about 10 degrees eaſtwards from the north point 
zenith of the diſk : But he did not find that the poſition 
thoſe points of contact could be eſtimated with exactneſs on 
veral accounts. The breadth of the aunulus towards the ſou 
eaſt part of the ſun's diſk was at leaſt double its breadth tons 
the oppoſite part, about the middle of this appearance. 
apparatus, by which he was in hopes of being able to det 
mine thoſe things more accurately, was not ready. He p 
pos'd to have made ſome eſtimation of the ratio of the co 
tinuance of the annular appearance, where it was central to 
continuance at Edinburgh, from that of the arithmetical ms 
betwixt the numbers that ſhould expreſs the proportion of I 
greateſt and leaſt breadth of the annulys to the geometric 
mean betwixt the ſame numbers; or from the ratio of the 
Jius to the fine of half the arch, intercepted between the! 
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oſphMiots of internal contact: But he did not obtain theſe ratio's 


ers tuin ſufficient exactne ſs. 5 3 
deal At 3 hours 3 1 minutes 43 ſeconds, the annulus was diſſol vid, 


fter fer having continu'd 5 minutes, 48 ſeconds: And here again 
it offi: ſignals were heard immediately after one another. The 
at beifMlniddle of the eclipſe was, therefore, at 3 hours, 28 minutes, 
hwar q ſeconds. In this the time of obſervation did not agree fo 


vel with the time by computation, as in the beginning of the 
clipſe, the difference being here about four minutes. The 
negularities of the meon's ſurface occafion'd the ſame appear- 


all, 2 


ere 


leſcoMinces, in forme meaſure, as at the formation of the annulus. 
din When Mr. Maclaurin returned to the helioſcope, there was 
ly thiMWſmc time loft in directing it towards the fun; and when he got 
that e image in a due poſition, there was leſs than eleven digits 
whilMcipſed ; and he ſuſpects that it never amounted to full eleven 


gits. He had no micrometer, | 

After taking ſome more digits, he went with Sir Zoþn Clerk 
ba neighbouring houſe, to ' obſerve the end of the eclipſe. 
by a ſignal that was made to the perſon who attended the clock 
(two ſeconds being ſubducted, that were Joſt in making the fig- 
ul) the end was at 4 hours 44 minutes 51 ſeconds. The wind 
blew hard at this time; ſo that the teleſcope could not be kept 
rery ſteady, and there was ſome undulation on the circumte- 
rence of the ſun : But Mr. Maclaurin cannot think that the 
tor of this obſervation can exceed three or four ſeconds, the 
1 of the ſun appearing to him complete at that 
nſtant, 

Mr. Maclaurin now ſubjoins the obſervations made in the 
laſtle and College in one view; whereby it appears that they 
agree preciſely as to the continuance of the annular appearance 
a coincidence that could not have been expected) according to 
ne numbers taken by thoſe who attended the clocks. 
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e co de beginning of the eclipſe at 2 5 36 
elbe beginning of the annular ap- | | 
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The end of the annular appear ance 


1 434 5 1 41 
ihe end of the eclipſe 3 : 
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By Lord Aberdour's obſervations, the Jowermoſt and Jarpe 
of the two ſpots that appear'd upen the upper part of 
ſun's diſk, was touch'd by the moon at 3 hours, 4 minut: 
40 ſeconds; and this ſpot was entirely cover'd at 3 hours 3 m 
nutes, 19 ſeconds. Mr. Short obſerv'd another ſpot at the c 
cumference of the moon, at 2 hours, 24 minutes, 5 1 ſeconds, 
Tho' the obſervations of the digits could not, on fſeverz] ; 
counts, be made with ſo much exactneſs, as the precedin 
Mr. Maclaurin ſubjoins ſome of them 


| | H. M. 
The ſun was eclipſed | 2 digitsat2 21 
6 dig. 2 50 i 

After the annular appearance 9 dig. 3 45 
8 dig. 3 5: . 
52s, - 45 7.00 


At Hopeton-houſe, 9 miles weſt, and a little northw: 
from Edinburgh, the Lord Hope obſerv'd the annular appe 
ance to begin at 3 hours, 25 minutes, the end of this appe: 
ance at 3 hours, 31 minutes; and the end of the eclipſe 
4 hours, 44 minutes and a half. His Lordſhip was obliged 
obſerve the eclipſe at a diſtance from the clock, and to det 
mine the times by a pocket-watch, that had been adjuſted by 
very good dial that day at 12 o'clock ; but he aſſur'd Mr. A 
claurin, that the duration of the annular appearance was | 
minutes, as near as could be judged by a watch that did; 
Mew the ſeconds. The moon appear'd to touch the larger 
above-mentioned at 3 hours, 4 minutes, and cover'd it in abe 
half a minute. The emerfion of the ſame ſpot was at 4 hou 
13 minutes. A leſſer ſpot, higher on the ſun's diſk, wasn 
cover'd till 11 minutes aſter the greater ſpot, but appeard 
ther ſooner than it. | | 
At Crosby, on the weſt coaſt of Scotland, about 4 miles nor 
from Air, Mr. Fullerton obſerv'd the eclipſe to begin 
2 ocJock. A diſtint annulus was formed about 20 minu 
after three, which continy'd exactly ſeven minutes, meaſur'd! 
a pendulum vibrating ſeconds. It appear'd rather broader 
the lower verge of the ſun; but the difference muſt have bt 
very ſmall: For, it was but bare diſcernible in a ſpecies of ! 
eclipſe fix inches over, caſt on a piece of paper behind the eſt 
pirce of a tele{cope fix foot long. He adds, that the day-li 
& , 


Z 


ine morning in April or May. 
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u not greatly obſcur'd, appearing only ſo much dimmer than 
ul, as that of the ſun is, when ſeen thro? a very gentle mitt 
vir Thomas Wallace found that the annular appearance con- 
wed at his houſe near Lockryan in Galloway five minutes, 
from the obſervation at Crosby, the centre of the annular 
unbra ſeems to have enter'd Scoz1and not far from Trwzne. 
wroceeded afterwards towards the eaſt, with a conſiderable 
nation northwards ; and probably left Scorland not, far 
m Montroſe on the eaſt coaft : For, Mr. Auchterlony found 
it the annular appearance continu'd there {even minutes, as 
ir as he could judge by a common watch. The annulus 
eviſe appeared to him of an uniform breadth, thro' a com- 
a teleſcope. This obſervation, tho* not ſo exact as that at 
why, is however confirmed by that at St. Andrews, which 
i] be mentzon'd hereafter. | . | 
Theſe two obſervations at Crosby and Montroſe were made 
ter the path of the centre, than any others that were commu- 
ed to Mr. Maclaurin. | | . 
As to the ſouthern limit of this appearance, the eclipſe was 
annular at Newcaſtle 5 and there wanted about 40 degrees 


the ſun's limb to appear in order to form an aunulus, accord- 


to the obſervation of Mr. 1/aac Thomſon. 

he whole duration of the eclipſe was 50 ſeconds leſs by 
.Thomſon's obſervation than by that made at Edinburgh; 
| the larger ſpot was hid 1 hour, 9 minutes, 35 ſeconds by 
obſervation: The digits eclips'd at its immerſion were 7,7 ; 
ts emerſion 4,1. FT 


he eclipſe was not annular at Morpeth; from whence - 


John Wilſon writes, that the body of the moon appear'd 
oſt entirely on that of the ſun; end that to the naked eye, 
diſk of the ſun ſeem'd to be almoſt round. | 
but of all the obſervations that were communicated to 
, Maclaurin, that of Mr. Long at Long framlington (ſeven 
puted miles on this fide of Morpeth) determines the ſou- 
n limit with the greateſt exactneis. The annulus, he ſays, 
very ſmall there upon the upper part, and the duration 40 
11 half ſeconds, meaſur'd by a pendulum 9,81 inches long; 
which we may conclude, that the limit was very near this 
e This curious obſervation, with ſeveral others, was 
unicated by Mr. Mark at Dunbar. 
. Maclaurin receiv'd no accounts concerning this appear- 
from any places on the weſt coaſt of England. 


* 


— 2 — r 2 
— — eh ones 4 — 


— 


nine 2 
. ͤͤð k ̃⁵VMw ren a a = —— 
** BY by — — 
1 


353 ME MO IRS e 


At Alnwick in Northumberland the eclipſe was anny];, 
but he had not heard that the time of its continuance y 
meaſur'd. 1 | Ro 

At Berwick the annular appearance continued betwixt , 2 
5 minutes. | 

The end of the eclipſe at Dunbar, by Mr. Mark's obſery 
tion, was at 4 hours, 48 minutes, - 16 ſeconds ; but there wi 
{ome miſtake committed in reckoning the vibrations of the pet 
dulum in meaſuring the continuance of the aunulus. _ 

At St. Andrews, Mr. Charles Gregory and Mr. Day 
Young, Profeſſors in the Univerſity, obſerv'd this appearance 
continue preciſely fix minutes, by a pendulum clock. By 
tigure of the annulus, taken from its image, projected thoroug 
a teleſcope upon a paper ſcreen, the breadth towerds the out] 
eaſt part of the ſun's diſk is rather more than double its bread 
towards the oppoſite part. | . 

The obſervat jon at Montroſe has been mention'd above. 

At Aberdeen the annulus was obſerv'd by Mr. John Stews 
Proſeſſor of Mathematics, for three minutes, two ſeconds; 
was almoſt central, when the clouds depriv'd him of any fa 
ther view of it; he thinks it probable, that it continued the 
about fix minutes. Several Gentlemen who live on the co: 
northwards from Aberdeen were defir'd to obſerve the con 
nuance of the annulus; but Mr. Maclaurin does not find th 
any of them ſaw this phenomenon from the beginning to tt 
end. . 

At Flgin the eclipſe was obſerv'd annular at 3 hours, 29 
nutes (the larger part of the ring being uppermoſt) by Mr. 
in, who had a view of it for about 30 ſeconds ; but by real 
of intervening clouds could not determine the beginning ore 
of this appearance. „ | 

At Caſtte-Gordon, Mr. Gregory had one view of the eclip 
while it was annular, but could make no farther obſervation 
reaſon of clouds. <p : 

At Inverneſs, the eclipſe was annular for ſome minutes, 
Mr. Muclaurin was informed by ſeveral Gentlemen; but! 
did not meaſure the preciſe time of its continuance. 

By the accounts Mr. Maclaurin had from Fort Auguſtus a 
Fort William, it is doubtful, whether the eclipſe was ann 
in thoſe places or not. 3 
Fort Auguſtus is at the weſt end of Lochneſs, and probad 
was not far from the northern limit of this phenomenon. 


* 
* 


Me. Maclaurin had hitherto receiv'd no accounts of this ap- 


the weſt, but thoſe already mention d. Some Gentlemen in 
hyleſpire, who obſerv d this eclipſe, were depri vd of a view 
the annulus by the clouds. Fo | 
Mr. Walker, an ingenious Gentleman at Frazerburgh on the 
th coaſt, found, that from the time of the rings begmning to 
wear upon the lower and weſtern part of the ſun's diſk, till it 
un to break on the eaſt and upper part, there were 300 vi- 
tions of a pendulum, or five minutes. The ring ſeem'd 
mewhat narrower even at the middle of the eclipſe on the 


12 part. 3 | | 
oroug This is the ſum of what Mr. Maclaurin was able to learn 
= Whccrning the 0bſervations of this eclipſe, made in Srorlands 


d in the neighbouring parts of England. | 
He made ſome computations relating to the extent of the an- 


hich he might examine them, it would be of little uſe to de- 
be them. . 

flad the weather been more favourable in the north, and had 
r. Maclaurin's requeſt of having the duration of the annular 
pearance meaſur d, been made more publick before the 


ould have been able to have given a more exact account of 
x progreſs of the centre of this phenomenon, and of its limits; 
tbe was diſcouraged from publiſhing any thing concerning it, 
the bad fortune in ſeveral late eclipſes, of which the clouds 
d not allow'd the leaſt vie. 
Mr. Maclaurin was informed, that there was very little no- 
ke taken of this eclipſe by the populace in the country; and 
cannot but add, that ſevera] Gentlemen of very good credit, 
ho are not in the leaſt ſhort-fighted, aflur'd him, that about 
middle of the annular appearance they were not able to diſ- 
the moon upon the ſun, when they look'd without a 
Haak d glaſs, or ſomething equivalent, | 18 
Mr. Maclaurin takes notice of this; becauſe it may contri- 
ite to account for what at firſt fight appears ſurpriſing, 
amely, that there are ſo few annular eclipſes in the liſts, Po. 4 
ted by authors. - a 
Kepler in his Aſtron. Optic. does not ſeem to acknowledge, 
t any eclipſe, truly annular, had ever been oblery'd, 


< 


be In Aves - - © = on 


RoyAr Socttty, © 369 


nance from any place farther northwards, or from any place 


tir Penumbra, and the direction and velocity of its motion; 
25 as he had not a ſufficient number of exact obſervations, by 


il after Dr. Halley's example in 1515, he doubts not but 
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There are none mention'd by Riccioli from the year 43,1 
1567; tho' there are 13 or 14 total eclipſes recorded with 
that period: Yet it is allow'd that the extent and duration 
the annular appearance may be conſiderably greater in ti 
former, than of the darkneſs in the latter. It may have cor 
buted to this, that annular eclipſes muſt have been rather inc 
dent in the winter ſeaſon in the northern hemiſphere, and th 
eclipſes have been more readily total in the ſummer, when the 
chance of being vifible was greater, and the ſeaſon more fayoy 
able for obſerving them. But perhaps the chief reaſon, ul 
few annular eclipſes appear upon record, is, that in moſt ca 
they have not been diſtinguiſh'd from ordinary partial on 
The darkneſs diſtinguiſh'd total eclipſes, or ſuch as were ye 
nearly ſo; and it is theſe chiefly that hiſtorians mention. 

There are two central eclipſes of the ſun ſtill famous among 
the populace in Scorland; that of March 29, 1652 was tot 
there, and that day is known amongſt them by the appellati 
of Mirk Monday. DE _ 
The memory of the eclipſe of Feb. 25, 1598. is alſo pn 
ſerv'd amongſt them, and : day they term, in their wa 
black Saturday. There is a tradition that ſome perſons in tl 
north loſt their way in the time of this eclipſe, and periſh'd 
the ſnow. | | | | 

There was a remarkable total eclipſe of the ſun in Fon 
June 17, 1433. the memory of which is now Joſt amongſt tl 
populace ; but it appears from a paſſage in a manuſcript in tl 
College-library at Edinburgb, that after their uſual manrer 
_ formerly call'd by them, the Mack hour. It is deſcribe 
thus: | 

* Hoc anno fuit mirabilis eclipfis ſolis, 1) die mentis |, 
* #48, hora quaſi tertia poſt meridiem; & per dimidium he 
* tenebrz tanquam in nocte ſupergteſſæ ſunt ſuperficiem terre 
* Xa ut nihil obtutibus humanis pervium fuit ; unde abkit 
© vulgariter dicta fuit hora nigra. | 


This eclipſe is not in Riccioli's catalogue, but is mention 
by him in another place, Schol. cap. 2. L. 5. 20 
Buy a computation of this eclipſe, the ſun was within tu 
degrees of his apogæum, and the moon within thirteen deprel 
of her perigæum: So that this muſt have been a remarkaÞ 
eclipſe. The progreſs of the ſhadow was towards the ſoutt 
eaſt ; and Serbys Calvifius cites the Turkiſh annals for its bei 
total in lome part of their dominions. | : 
On Feb. 25. in the — was look'd for the occultation ( 


Adebaran by the moon; but. the ſtar paſſed by the off 
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n, without being hid, at a diſtance from it, that was by 
mation nearly equal to the diſtance betwixt the neareſt pare 
f the ſpots Zudoxus and Ariſtoteles. | at 


Account of the Obſervations | of the Solar Eclipſe, made 
„ Edinburgh, on Feb. 18. 1736-7. by Sir John Clerk. 
Phil. Tranſ. N* 447. p. 195. . 


HE 18th of February, 1136-7 was a very fine bright 


day for obſerving the eclipſe ; and never was any thing 

of — kind, Sir 70% Clerk believes, obſerv'd with more 
nactneſs. | . | | 

ln ſeveral places for 1 miles round the city ef Edinburgh, 

s well as in it, were ſome skillful perſons ſtationed for that pur- 

wſe ; Sir 7ohn happen d to be in the caſtle, which is an emi- 

zence of at leaſt 5 or 600 feet in height, befides a great aſcent 


fom the level of the ſea to the foot of the rock, upon which 


is fituated, a” 

Mr. Maclaurin, profeſſor of mathematics, had placed him- 
elf at a window in the college; others were ſent where the 
eclipſe, as was ſuppoſed, would be perfectly central, about 12 
r 14 miles farther north. | f N 

A gun from the caſtle was fir d at 22 ſeconds after 12, mean 
lime (or 12 minutes, 22 ſeconds before 12, apparent time} 
won which, by agreement, the clocks and watches of the ob- 
kners were adjuſted, | 
A ſecond cannon was diſcharged preciſely when the eclipſe 
began, which was at five minutes, 36 ſeconds after two. 

A third was diſcharg'd when the annular appearance began, 
which was 25 minutes, 55 ſeconds after three; its continuance 
ws five minutes, 48 ſeconds. 5 | 

A fourth cannon was fired at the end of the eclipſe, which 
ys at 4.4 minutes, 50 ſeconds after four: all reckon d by ap- 
parent time. | 35 | 

There were half a ſcore good reflecting teleſcopes to make 
theſe obſervations, , and the calculations agreed perfectly; fo 
that they may be depended upon as very exact. 

This was not done as a matter of mere curioſity, but to aſſiſt 
in aſcertaining the motions of the moon on Sir J/aac Newton's 
theory, upon which a good deal of the doQrine of the longi- 
tade will depend. Sir T/aac's calculation, as to the beginning 
ab this eclipſe, was pretty fight; but pot ſo well as to its 
central appearance. | „ FE 

Two ſpots in the ſun appear'd very diſtinctly, as they en- 


krd under the moon's body; one was a little above the cen- 
| Aaaz tral 
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tral or horizontal line of the ſun, of the ſhape as repreſents 
in Fig. 5, Plate XI. The other was near the edge, on the e: 
quarter. The firſt, compar'd with the ſun's diameter, w; 
Jarger than the diſk of our earth; it was dark in the midd} 
and certainly emitted no fire or ligt. 
The edge of the moon appeared a little ragged or ſcabroy 
hut not monntainous, becauſe of the ſun's light. There was nf 
conſiderable darkneſs, only the ground was cover'd with a kin 
of a dark greeniſh colour. Two ſtars appear'd, the planet J. 
nus, and another farther eaſtward.  : © ' 
This Account Sir John aſſures, is what may be dependegiii * 
upon. = SS nt : A F ; 8 
Obſervations of the ſame Solar Eclipſe at Trinity-Colleg 
Cambridge, and ar Kettering 5 by Mr. Charles Maſon. Ph 


Tranſ. Ne 447. P. 19). TS e 
I !be beginning by the clock — at 2 36 40 » 
| The Eclipſe obſerved. | te 
= | Increaſing. Decreaſing, 7 
15H. M. S. H. M. 8. 
sos 35 395 11 50 
„ 0 ; 
2 46 40] 
+ 1 9 
2 54 15] 4 59 30 
1 1 if 
335 Il 
+ 7 £ 
SY L 
3 1 014 42 
3 18 10/3 39 
3 22 20] 4 35 
3 26 30 5 
3 3 40 4 27 
[| 3 34 50 = 25 0 
3 - 3-3 © 
4.4 | 
| Clouds, | 4 p 
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| H. M. 8. 
mne leſſer ſpot immerged — 2 38 50 
ue greater ſpot begun to — — 0 
J nem 33 20 
The end + 3 38 $37 


Times obſerved at Kettering, as follows: 
"Cs. © EZ To Os 


on „„ | 22 
End — a 59 
> 18 


Great ſpot immerged — 
N. B. The obſervatory clock was one minute 50 ſeconds too 
low, which, being added all the way, will give true time. 
Moſt of the preceeding obſervations are tolerably exact; but 
te wind, and other difficulties, make ſome of them a little 
recarious, The time is nearly true, if the error be corrected 
ending upon the truth of a meridian teleſcope. 


{ Solar Eclipſe obſerv'd on the 1ſt of March 1737, N. S. at 
the Obſervatory of Bononia. Phil. Tranſ. N“ 447. p. 199. 
Vanſlated from the Latin. TTF 

H E beginning of this eclipſe preeeded the calculation 

upwards of ſeven minutes of time: For, at three ho. 
z min. 36 ſec. ſome part of the edge of the ſun, when view'd 
irough a ſmoak'd glaſs that was fitted to an 11 foot teleſcope, 
peared to be indented by the moon, when a little before, 
amely, at 33 ſeconds, the ſun appeared quite round through 
e fame teleſcope ; But the calculation made the beginning 
14 bo. % ian 5 
Afterwards the digits eclipſed were obſerv'd by tranſmitting 
ray of the ſun through a fix font teleſcope, and receiving it 
Na white ſcreen, on which was drawn a circle commenſurate 
o the image of the ſun, and divided into digits and half 
gits: But the wind ſhaking the machine did not a little mar 
3 3 The more certain phaſes ſeem to be thoſe 
„%% fn. . 
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e H. M. | . | 
3 40 About a digit eelipſed 
3 48 Two digits 
3 57 Three dig. 
6 Four dig. 
4 15 Five dig. 


greateſt obſcuration. 1 5 
4 55 Again ſeven dig. the eclipſe now decreaſing, 


Afterwards when the ſpecies of the ſun, inclining to t 
weſt, was ſeen too tremulous and fluctuating, as: alfo pret 
evidently turn'd oval from a round figure, meaſuring the 4 
gits, was forbore as a thing not ſufficiently certain | 
Some maculz appear'd in the ſun, particularly three; who 
| poſitions taken from the qbſervations made tha day at not 

are repreſented in Fig. 8. Plate XI. + 

With the aboye-mentioned teleſcope of 11 foot, the occult 
tions of two of them were determined, as follows: 


Ho. Min. Sec. . 
4 23 18 The moon's limb touches the coronn a of tt 
| | macula A % ᷑ œÄ— | 

23 49 lt begins to cover the nucleus of the macul 


24 25 It hides the whole nucleus. 
26 14 lt juſt touches the macula B. 
26 31 It entirely covers it. 


s | | 
The ſame Eclipſe obſerved from the Aventine Hill at Ron [ 
by the Abbe de Revillas. Phil. Tranſ. Ne 447. p. 20 
Tranſlated from the Latin. : 
H E ſun's ſpecies, tranſmitted through a teleſcope « 
Campant's, fix foot in length, was received upon a whil 
ſcreen, on which was drawn a circle equal to the ſpectes, a 
divided into 12 digits: The phaſes obſery'd in this manner 4! 1 
as follows: | PE e 1 
, | | . th 
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H. M. 8. we | 1 ; | 5 * 0 : 
3 43 4 The ſun's limb is now found to be a little ob- 
ſeur'd by that of the moon. | 
5X 50 One digit eclipſed 
o 40 Two digits 
9 30 Three dig. 
18 20 Four dig. 
27 10 Five digits. „ 
36 O Six dig. while the limb of the moon touches 
the centre of the ſun, thick clouds intercept 
the view of both luminaries, and of the fol- 
ing, _ © lowing phaſes of the eclipſe. 


partial Eclipſe of the Sun, obſerved at Wittemberg in 
Saxony, Mar. 1. 1737. N. S. by MA. Weidler, Phil. Tranſ. 
N* 447. p. 20L. Tranſlated from the Latin. 

Weidler obſerv'd the phaſes of the emerſion, as repre- 
M. ſented in Fig. 9. Plate XI. : | 


4 


I1 Dig. eclipſed Woo 
VIII Dig. eclipſed at — 4 30 31 p. m 
VIII K — — 38 16 : 

VI! — — > 

T3 - © — 383 
VII — — 10 16 The ſun 


afterwards inclining to the weſt became overcaſt. 
In beginning of the eclipſe could not be ſeen by reaſon 
if clouds, 3 


4 Propoſal to make the Poles of a celeſtial Globe move in a 
lircle round the Poles of the Ecliptic ; by Dr. Ebenezer 
Latham. Phil. Tranſ. N“ 447. p. 201. 


D*. Latham communicated to the Royal Society the follow- 
ing propoſal, relating to an improvement in the conſtruc- 
on of the globes of the heavens. 

As we now have them, they are formed for the preſent age 
mly, and do not ſerve the purpoſes of chronology and hiſtory, 
utheymight, if the Poles on which they turn were contriv'd 
b move in a circle round thoſe of the ecliptic, acording to 
de preſent obliquity of the latter. By this means we might 
ave a view of the heavens ſuited to every period, and 
bat would anſwer the antient deſcriptions, thoſe of Eudoxus, 
ar inſtance, who is ſuppoſed to have borrowed his from 
de moſt early obſervations ; and of Hipparchus, &c. * 

| cou 
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could any.contrivance better enable the meaneſt reader to judol 
of the merits of the controverſy about the Argonautic expeditio | 
as far as it depends on this: For, it will verify to the fight 
the place of the colures, E9c., at any time. „„ 

The Equator in the Doctor's method muſt be fix d to th 
brazen meridian, c. 5 | 

N. B. That globes, to anſwer the end here propoſed, tho 
differently conſtructed, had long before been made and publiſh! 
by Mr. Sener, who gave in to the Royal Society the followin; 


account of his contrivance. 


A contrivance to make the Poles of the diurnal Motion 
a Celeſtial Globe paſs round the Poles of the Eclipric ; h 
Mr. John Senex. Phil. Tranſ. N“ 447. p. 203. 


HE poles of the diurnal motion do not enter into the 
lobe, but are affix'd at one end to two ſhoulders or arm 
of braſs, at the diſtance of 23 dep. and + from the poles of the 
ecliptic. Theſe ſhoulders at the other end are ſtrongly faſten'd 
on to an iron axis, which paſſeth thorough the poles of the 
ecliptic, and is made to move round, but with a very ſtiff mo 
tion: So that when it is adjuſted to any point of the ecliptic 

' which you deſire the equator may Interſect, the diurnal motio 

of the globe on its axis will not be able to diſturb it. 

When it is to be adjuſted for any time paſt or to come, bring 
one of the brazen ſhoulders under the meridian, and holding it 
faſt to the meridian with one hand, turn the globe about with 
the other in ſuch manner, that the point of the ecliptic, which 
you would have the equator to interſect, may paſs under no de 
grees of the brazen meridian : Then holding a pencil perpendi- 

. cular to that point, and turning the globe about, it will deſcribef 
the equator, as it was poſited at that time; and transferring th 
peneil to 25 degrees and F, and 64 degrees and # on the brafen 
meridian, the tropics and polar circles will be deſerib'd for tbe 
lame time. 5 
By this contrivance the celeſtial 2 may be ſo adjuſted, 2 
to exhibit not only the riſings and ſettings of the ſtars, in al 
ages, and in all latitudes, but the other phenomena likewib, 
that depend upon the motion of the diurnal axis round the an- 
nual one, | 8 3 
f f (Fig. 10. Plate XI.) repreſents a ſection of the celeſtuf 
obe. | 28 
; EE a ſtrong iron axis, paſſing thro the poles of the cclip 
tic. 
b7 


je two ſtrong arms of braſs, ſcrew'd on to the ends of the 
ion axis at d. by | eq 
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lobe is hung in the braſen meridian) rivetted on to the other 
ads of the braſs arms, and which may be carried round the 


ton, as not to diſturb the diurnal rotation dn the poles PP. 


. 


| Tranſ. N“ 447: p. 265. | 
554 1 R AL attempts have been made at different times; 


n i but if Mr. Machin miſtake not, nevet any hitherto wit 
3 orrable ſucceſs, towards the folution of the problem, propog'd 


by Kepler; _— to divide the area of a JOS into 
in 2 


o the ii parts by a line from à given point of the diameter, in 
arm der to find an univerſal rule for the motion of a body in an 
ot 7/10 e. IE 261] | 

ſten WM For, among the ſeveral methods offer'd, ſome are only true 
f thꝗ in ſpeculation, but are really 17 ſervice; others are not diffe- 
mo rent from Kepler's own, which he judged improper: And as 


Jo the reſt, they are all ſome way or other ſo limited and con- 
fned to particular conditions and circumſtances, as {till to leave 
the problem in general untouch d. = 

To be more particular, it is evident, that all conſtruct ions by 
mechanical curves are ſeeming ſohitions only but in reality un- 
applicable ; that the roots of infinite ſeries's are, on account of 
her known limitations in all reſpeQs, ſo far from affording an 
appearance of being ſufficient rules, that they cannot well be 


iptie 


Ot lo 


proceeds by a continued correction of the errors of a falſe poſi- 
ton, it is, when duly confider'd, no method of ſolution at all 
n itſelf; becauſe unleſs there be ſome antecedent rule or hypo: 
theſis to begin the operation (as ſuppoſe that of an uniform mo- 
on about the upper focus, for the orbit of a planet; or that of 
motion in a parabola for the perihelion part of the orbit of a 
comet; or fame other ſuch} it would be impoſſible to proceed 
one ſtep in it. = Ws N 

But as no general rule has ever hitherto been laid down, to 
iſt this method; ſo as to make it always operate, it is the 
me in effect, as if there were no method at all, And accord - 
holy in experience it is found, that there is no rule now ſub- 
llting but what is abſolutely uſeleſs in the elliptic orbits af 
Vor. X. to B b b comets : 
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PP the axis or poles of the diurnal motion (by which the 
t 

les of the ecliptic, by the iron axis; but with ſo ſtiff a mo- 


The Marion of Kepler's Problem; by Ar. Machin, Phil. 


ſuppos'd as offer d for any thing more than exerciſes in a method 
of calculation: And then as to rhe univerſal method, which 


{ 
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comets: For, in ſuch caſes there is no other way to proceed 
but that which was made uſe of by Kepler; namely to qm 
pute a table for ſome. part of the orbit; and therein examine 
i the time, to which the place is requir'd, will fall out 3 
where in that parts So that, upon the whole, Mr. Mack 
thinks it evident; that this pans {contrary to the receire 
opinion) has never hitherto been advanced one ſtep toward, it 
true ſolution; a confideration which will furniſh a ſufficie 
plea for meddling with a fubje& fo frequently handled; 'ch 
cially if what is offer d ſhall at the ſatne time appear to conti 
bute towards ſupplying the main defect, e. 
| Lemma x. The tangent of an arch being given, to find i 
, it oth 3 nos rs, 
Let # be the radius of the circle, r the tangent of a gin 
arch A, and & a given number; and let T be the tangent 
the multiple arch ꝝ x A to be found. „ 
Then if go be put for — r and 7+ for — t. 


Farr! 
Which binomials being rais d according to Sir Inde New 
pon's rule, the filtitious quantities + and p will diſappear, anc 
the tangent T will become equal to I 1 


; | 75:3 #2510200 ” 04 
The tangent T will be 2255 2 


we 1— 1 2 73 1 1 1 
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This theorem (which Mr. Machin formerly found for the 
| of the circle, at a time when it was not known it 
England to have been invented before) has now been common | 
for many years: For which reaſon he premiſes it at pteſen W- 
without any proof, only for the ſake of ſpme uſes that haye not 
hitherto ee © l. £62 43 
_ {oroliary r. From this thearem for the tangent, the fine, 
nt ow I, and coſine E of the multiple arch x x A may be 
fravily found, : 1 Als 


For 


N 


Fot, if p be the fine, and 2 the coſine bn 3 given arc 
ber putting 9 for — 5 and ſubſtituting 2 = for 5, 


— 


The coſine Z will be 2 2 "EX GET a 
PT ones 

Each of theſe may be cken aged ; in a * Sis eicher 

the fine and cofine conoint] Wy or by either of them ſeparately, 

Thus Y, the fine of the mu 

{theſe two forms, vi. 
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SMG. 
LIP the letters A B 0 Se. and. 4s uſual, Gr the 
wefficients of the preceding terms. 
The firſt of theſe theorems terminates, when u is any integer 
humber, the other (which is Sir J/aac Newron's rule, and is 
rid from the former by ſubſtituting / r 7 - y for æ) termi- 
ates when u is any odd nuraber. 


The coſine Z may, in like manner, be in either of theſe two 
rms, v. 


2 - 1— UN — 1 * 1 1 — 1 . 7 7 
7 N _— = — — 
75 —1 n x7 5 2 3 N 25 
= 06 Or — Þ — — A 73 4 B 6 8 
7 277 5.677 Go 


ee. | 3 
The latter of which terminates when the number n is Even 
ad the other as before, when it is any integer. 


ple part o of an arch, rp — 4 may be determined bus; 
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Corel 2. Hence the fine, _ and tangent of apy fubqwl- 
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| 4/1 r 1 
> . „ Sg: 
rue rmgenaf dn. L, We 
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| 8 U ——v, 

The fine of — Awilt be tf. 
$ +) Th 27 7 n aua 


For, theſe equations will ariſe from the tranſpoſition 
reduction of the former for the tangent and fine of the multip erm: 
arch, upon the ſubſtitution of 5, y, z, and A for T, I. 7 
and n x A. 0 01 e ee e 
Cor. 3. Hence regular polygons of any given number of gd, 
may be inſcrib'd within, or circumſcrib'd without, a given arc 
of a circle: For, if the number 4 expreſs the double of t 
number of fides to be inſcribed within, or circumſcribed abo 
the given arch A; then one of the inſcrib'd fides will be thi 
double of the fine, and one of the circumſcrib'd fides the doubl 


of the tangent of the ſubmultiple part of the arch, vis A 


Lemma 2. To find the length of the arch of a circle withic 
cxtain limits, by means of the tangent and fine of the arch, 
Let t be the tangent, y the fine, and # the coſine of the arc 
A, whoſe length is to be determined; and let p, 7, v be ex 
pounded as before, then if any number u be taken, the atch of 
gs 1 


a 5 


1 


the circle will be always leſs than "—_— 


ral r 


I . 
a. 


k 1 2 Th { 
and bigger than ll Ih Et ——5 PR 


„„ —— 


* Ip, 


i 


J > 27 un 5 
For, if, by the preceeding corollaries, a regular rectilineat 
polygon be inſcrib'd within, and another withour, the arch A, 
ch having half as many fides, as is expreſt by the number u 
then will the former of theſe quantities be the length of the bow 
of the circumſcrib'd polygon (or the ſum of all its fides) which 
is always bigger; and the latter will he the length of the bow 
of the inſcrib d polygon, which is always leſe, than the areh of 
the circle, how great ſoever the number n be taken. 1 
* Gor. 1. Hence the ſeries's for the rectification of the arch of 


a circle may be deriv'd. Fot 


Q 
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For, by converting the binominals into the form of a ſeries, 
urthe fiftitious quantities, p, 7, v may be deſtroy d; it will | 
gpear, that no number #2 can be taken ſo large as to make the h 
acribed polygon ſo big, or the circumſcribed ſo little as the = 
77 22 | 1 5 17 5 | 1 


e 


U . 


oo, 


LANIER. | Add 1 DOTY - 
Ter Taert T ige T G. or othermiſe 
1 8 22 4: Ebb. 


1a 7 134 7 1447.0 


11 


83 


And the area of the inſcribed will appear to be 


"+ #4 1 4 a 
„ tf e + = —— 
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But upon the expanſion of theſe binomials it will app») 

that no number j can be taken ſo large, as to make the oi" 

fo big, or the other ſo little, as the area denoted by the 

ries. - | = 


EL 28. "Tg OE ESO 
Ad TT” „ 57 ＋ Oe e. 


ſmaller than any circumſcribed polygon, muſt be equal tot 
area of the ſector. It may be farther obſerv'd, that ati 
arch or area is found from the ſine, coſine, or tangent of t 
arch, by means of the. limiting polygons ; ſo may the fin 
eoſine, or tangent be found from the — of the arch 
the ſame method. ee e 
Thus if 4 be the arch whoſe tangent 2. fine T, and coſit 5 
Z, are to be determin'd ; then will the tangent 


So that this arca _ than role equal at 


T be = A— 1.2, 3. 7 1. 2.3. 4.5. 7 n 
f 55 e 1 5 | ml 
—  —_— — IPO — — (oc Ao 

1. 25 Fr 1. 2.3.4 7 7 

* 

Sine T = A——— „ 12 x 7 6" 
. 2.3. 3 hb$aby- 7 # 


1 | 173 * 
* 1 8 * go x ; 0 
For, it may be made appear from the firſt Lemma, and ii 
gorollaries, that if in any of theſe theorems, as ſuppole i 
the 1it, the quantity A ſtand for the bow of the circumſcribeſ 
polygon, then will the quantity T, exhibited by the theotcal 
be always bigger; but it for the bow of the inſcribed polygo 
always leſs than the tangent of the arch, how great ſoever g 
number x be taken; and conſequently if A ſtands for thi 
length of the arch itſelf, the quantity 7 muſt be equal t 
the tangent ; and the like may be ſhewn for the fine, an 
mutatis mutandis, fer the coſine. | | | 
Theſe principles, from whence Mr. Machin has here cc 
rived the quadrature of the circle, which is wanted in Wo 
ſolution of the problem in hand, happen to be upon anotbeſf 
account abſolutely requiſite for the reduction of it to a ma 
nageable equation. But he has enlarged (morg than was ne 
ceſſary to the problem itſelf ) on the uſes of this ſort of qu 
drature by the limiting polygons ; becauſe it is one of chal 

kind which requires no other knowledge but what depen- 
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the common properties pf number and magnitude: And 
nay ſerve as an inſtance to ſhew that no other is requiſite | 
the eſtabliſhment of principles for arithmetic and geo- 
ry; a truth which tho! certain in itſelf, may perhaps 
n doubtful from the nature and tendepcy of the preſent. 
curies in mathematicks: For, among the: moderns ſome 
re thought it neceflary for the inveſtigation of the relations 
quantities, to bave recourſe to very hard hypotheſes, ſuch 
that of number infinite and indeterminate ; and tbat of 
wgnitudes, exifting in r a potential manner, which 
actually of no bigneſs: And others, whoſe names are truly 


\ be reverenced on account of their great and fingular inven- 

ns, have thought it-requifite to have recourſe even to prin- 

les foreign to.mathemaricks, and have introduced the canfi- 

ation of efficient cauſes and phyſical powers for the produce 

of mathematical quantities, and have ſpoken of them, and 

bd them, as if ee quantities by themſelves. 
1 


VZ. In the following 1 Mr. Mac hiu has, for 
revity fake, made uſe of a peculiar notion for compoſite 
mbers, (or ſuch quantities as are analogous to them) whoſe 
Mors are in arithmetical progreſſion, 

The quantity expreſs'd by this notation has a double 
ner; that at the head of the root at the right hand, but 
rated by a hook to diſtinguiſh it from the common in- 
kx, denotes the number of factors; and that above, within 
& hook on the left hand, denotes the common difference 
bc factors, 1 in a decreafing or increaſing arith- 
ral progreſſion, | ED - TO 


Thus the quantity 2 (% denotes by its index m on 
t right hand that it is a compoſite quantity, conſiſting of 
Imany factors, as there are units in the number : and the 
flex a above on the left hand denotes the common difference 
the factors, decreaſing in an arithmetical progreſſion, if 
e poſitive ; or increaſing, if it be negative : And ſo ſigni- 
s in the common notion at the compoſite number or 


ſuntity n ＋ an 4 - . 7 +6 — 24, and ſo on. 

For example 7 + 5 (in . z r. 
% 

*. 3 3 — 5. confiſting of fix factors, whoſe commen 

LL ESE” on 

aren-e is 2. After the ſame manner 2 + 4. (is = 4 + 4. 

5 g. 1 — 2.44 — 4 conſiſting of five factors. Ac- 


4 


3} ME MOT RSV 
Þr. Accbrding to- which method it will eaſily appear; that 


8 be any integer, . 1 will be = 
| 828 1 Sites n 2a ＋ -T $ if ys, 


* . 2225, continued to fuch. a bd 94 dou 
factors, as are expreſt by s * 1. or half the index, 
this caſe 5 is an even numer: So. k + 1 777 us e 

| - 28 


Ferie itt! 18 
to. # r — un e and ſo b vn, wberg th 
ate to be ſo many double faRors, as with one fingle faQod 
will, make up 2 which is an odd number. 
- If, the common difference 4, be an unit, it is omitted: 


Thus 27 (5 is 22. — f. 12. 73. 7— . 8 
containing fix factors. 200 
80 6 ( is 5. 5. 3.3 2. 1; ande die! for othen, 
If the common difference 4 be nothing, then the-hook 
omitted; w_ it 3 the ſame with the geometrical p 000 


8 2 18.— = =7+ nal” 5ceording to he common 
5 2 = x Dove 
"Propoſition. *. « Wy arch En ** a Emicitele heive' gin 
together \ with à point in the diameter paſſing thro" one of its 
tremities ;_to find, by means of the fine of a given Nabe 
arch leſs than one balf, the area of the ſector Ly, * 
given arch, and romprehended i in the angle, at the git 
int. | 
T Ian PNA (Fig. 11. Plate XI. ) be a ſemicircle deferibed| 
the centre C, and diameter AP; and let PN be the given ar 
leſs than 4 ſemicikcle, and S: the given point in the diam! 
A paſling thro' one of the extremities of the arch N in] 
Then taking any number u bigge r than 2, let PK beanat 
= promotion to the given arch B N, as unity ta the number | 
let it be required to find, by means of the fine of the x 
PK, the arca of the ſector Ns P, ſubtended by the given a 
N P, and comprehended in the 2064 NS by made at 
given point 8. 
From N and K ler fall on the Alanteter AP the perpendl 
Jars NM and K L, and join CN and, CK. 
Then letz ſtand for CP the ſemidiameter of the eircle 
ſor r CS the diſtance. of the given point 8 from the centre; 
r S P the diſtance of it from the extremity of the arch th 
which the diameter AP paſſes; and y for K L the fine of t 
arch KP: in the given cirele. Tüch 


— 1D 


dh 


Vl 
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e ſubſtitutions being preſuppoſed, the problem is to be 
Thele peg” Pi is leſs, and the other, 


ided into two ca 
reater than he ſemidiameter CP, 
8 P be leſs than CP, then take an area H ace 


ben it 0 1. K 
h 4 of the rectangles, expreſt by che vera terms 
ſeries, continued at pleaſure, 


©. 


4 lr, 2 gf—# . 


2 c 


2 


21 KE. . 7 +. 
77 
1d the « area f N X H will determine the.a area of the edo: 


[SP at pleaſure. 
For, the ſector PS N, being the exceſs of te Qtr NCP 
e the difference of two rectan- 


me the triangle N C'S, will 
WLCPX PN CSxNM; but PN is the multiple of 
bach PK; namely 2 x PK; and N M is the fine of that. 


be for CS, * age 


I iple arch; wherefore if for CP be 
be ſabſtitured | 


King to the ſuppoſition ; and if for P 


Y * 
3 
' 2. Lem. 2. at for N M. 5 
2 


TOR 
- 1. N 2 1. 1 BS 2 | ET. el 77 
wy 3 4 bal, i "NINO 


Eli Tz _ | NINE? 


| | 


qrocimate to the juſt quant 


. 10 
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Cor. x. Hence if the number n be taken equal to 
4m 


25 ＋ N, the ſear NSP will be 


n. u. n — 


3 e 
-44 ih 1221 y * r * * 
le | | ge - | — 
For 7 the numer ator of the coefficient of the third term | 
- L ' - : 3 3 ly 
the ſeries, that determines the area H, namely F 


— 
B 97 —n--3] 
is equal to gf - 1 — 1. u — 9. 7; which according tot 
above determination of the number u, will become nothin 
Wherefore, if for : — p be put F in the ſecond term, and t 
value of n be ſubſtituted for 7 in the third and fourth, the 
ties for the area will appear upon reduction to be as is here l. 
Cor. 2. Hence the area of the ſector NS P may be alu 
defined nearly by the terms of a cubic equation. | 

For, the number u, as conſtructed in the former .Corollary, 
always greater than the ſquare root of 10; and conſequen 


- is always lcfs than the fine of one third part of the gif 


KL 
112077 
the following terms of the ſeries, can never be more than a ſſ 

rt of the whole ſector. 5 | 

Cor. 3 If R ſtand for 57, 2957795, £9c. degrees (or the nu 
ber of degrees contain'd in an angle ſubtended by an arch 
the ſame length with the radius of the circle) and M be i © 
number of degrees in an angle, which 1s to 4 right angles, 0 
the area NS P to the area of the whole circle; then will M 


arch: So that the fourth term *, with the ſum of 


I Ry 13 —01q. „ 1 R 3 | { 
—_— — „„ — — : 0 
— 2 ＋4— — * 5 nearly b 


For, * * a will appear by the conſtruction to be equal 


the ſector NSP. | ** 
Caſe 2. If SP be greater than CP, then take an area 
equal to the ſum of the terms in the following ſeries. b 


"RovAr SIE $5 
: EPS h ” FAA 3 2228 : 


YL REILLY 


| * — 5 OD. 


% 


* — . K 7 


t in this caſe ve then the ſeries for the ſector will want 
de ſecond term, as in the former it wanted the third. 
Definition. The angle, called by Kepler the anomalia 
421775, is a fictitious angle in the elliptic orbit of a plapet, 
being analogous to the area deſcribed by a line from the cen- 
re of the orbit, and reyolving with the planet from the line 
 apſides 3 in like manner as the mean anomaly is a ficti- 
up angle, analogous to the area, deſcribed by a line from 
the focus. Es 

Otherwiſe, if C be the centre, S the focus of an elliptic 
orbit, deſcribed on the tranſverſe axis A P, and the area 
NSP in the circle be taken in proportion to the whole, as 
tie area deſcribed in the ellipſis about the focus, to the 
whole; then is the arch of the circle P N, or the angle N CP, 
tat which Kepler calls the anomalia eccentrs. 


* p 


This angle may be meaſured either from the aphelion, or 
perihelion ; in the following propoſit ion it is ſuppoſed to be 
ken from the perihelion, 


Prop. 2. The mean anomaly of a comet or planet, revol- 
ing in a given elliptic orbit being given, to find the anomalia 
kecentri. | A it 50.25 16" 4.414 
The ſolution of this problem requires two different rules, 
thefi rſt and principal one ſerves to make a beginning for 
zfarther approximation, and the other is for the progreſfioh 


in approximating nearer and neaerr ad libitum. 
C e C 2 1. The 


1 
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1. The tule for the firſt aſſumption, Let 7, F, 2, ſtand 
before, for the ſemi-tranſverſe axis of the lips the ſen 
diſtance of the foci, and the © Peri helion d tance ; tak 


the number # equal to y/5 + 59 +. Ty let T ſtnd 
27 3 BY 22. | 


—— 


— 7 1 


1 CPP EOIIA 1. 53 and p ſor 2 —#n — 7 or Zn 
| Which conftant number, being onee computed for 445 5 


orbit, will ſerve to find the angle required nearly by th 


following rule. 
Let M be the number of degrees in d angle of mee 
anomaly. to the given time, reckon'd from or to the perib 
Lion; and ſuppoſing R, as before, to ſtand for © 57 2355 N | 


New wp 
degrees; take the number N = ere and _y A be thi 
angle whoſe fine is 


Nr +v4 WERE 1 | 

Then the multiple angle # * A will be nearly equal to th N 
anoma lia eccentre. 

The truth of which will appear, from the #efofution 4 


the, cubic equation in the laſt corollary to the Fa 0 


1 L 


Cor. l. If the qusdruple of the” Fuantley N. be may ting 


greater, or many times leſs than unity; or r which amounts 


the fame thing, if the mean anomaly H be many times le 
Ar * than the angle denoted by che give 


quantity g. - R4/Þ (the one or the other of which two calc 
moſt frequently happens in otbits of very large eceentrici N 


then the theorem will be reduced to 4 rl — form ne: : 


enough for uſe, 


Cape 1. If M be many timer 1610 than 2 2 R 5 Pp thed 1 


the angle A may be taken for that whoſe fine is — M, 

ee 
Cafe 2. If M be many. times greater than SY RP 7 
37 
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f 
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| 3 e 

ben let A be the angle whoſe fine is N — N, and the mul- 

ile angle n XA, according to its cafe, will be nearly equal 
q the angle require. : 


Cor, 2+, In orbits of very large eccentricity, the perihelian 
iftance Pp is many times lefs than the ſemi-diftance of the 


kei J, and the number #=4/ 5 + y/ 25 T 92s is always 


xarly equal to / 10, or the integer 3, either of which m 

de 4 oe it without any material error in cab g dlrr . 

myers; is +- 1 . k * 
Il. The Rule for a farther correction ad libitum. 
Let M be the given mean anomaly, ? the ſemi-tranfverſe 

nis as before ; and let B be equal te, or nearly equal to the 

multiple angle n A before found, ' then if n be the mean 

nomaly, and æ the planet's diſtanee from the ſun, compared 


i 


o the anomalis eccentre By the angle B taken equal to 


D *M — will approach nearer to the true value 


This laſt rule being obvious, the explication of jit may be 
(mitted. | = 

Kholium. In this ſolution, where the motion is reckon'd 
tum the perihelion, the rule is univerſal, and under no.limi- 
nion: But had the motion been taken from the aphelion, 
he problem muſt have been divided imo two caſes; one is, 
when the eccentrieity is leſs than 4g; the other is when it is 
tot leſs, but is either equal to, or more than in that 
—_ „„ 8 

If the eccentricity be not leſs than 2, then the ſame rule 


vill hold as before, only putting the aphelian diſtance, ſup. 


pſe a, inſtead of the perihelian diſtance p, and ſubſtituting 
f for + in the rule for the number 2. N 
If the eccentricity be leſs than Ec, then take the number ꝝ 


equal to / and 2 = will be nearly equal to the 


na Y 
ine of the ſub-multiple part of the anomalia eccentri, deno- 
ninated by the number 1, as before. | EY 


t is needleſs to obſerve, that the like rules would obtain in 


lyperbolic orbits, mutat is murandis. But that which * 
| | ort 
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may not appear unworthy of being remark d, concerning thi 
fort of ſolution from the cubic root, is, tKat tho? the rule be ab. 
gether impoſſible upon a total change of the figure of the och; 
either into a circle, or into a parabola ; yet it will operate 
much better, aad ſtand in need of leſs correction, according 2 
the figure advances nearer 1n its change towards either of p 4 
two forms, «5 a „ 

That the uſe of the method may the better appear, Mr. Mac hi 
adds a ſew examples; two for the orbits of planets, one the moſt 
and the other rhe leaſt eccentric; but which are more to ſhe; 
the extent of the rule, than to recommend the uſe of it in ſuc 
caſes: For, there are many other much better and more expel 
ditious methods in orbits of ſmall eccentricity : The other tu. 
examples are adapted to the orbits of two comets, whoſe period 
have been already diſcover'd by Dr. Halley ; the one is to ſhe 
the uſe of one of the rules in the firſt corollary, and the other if 
to explain the uſe of the other rule. 31 ett 

Ex. 1. For the orbit of Mercury. I 

If an unit be put for the ſemi-tranſverſe axis, r, the eccentril 
city o, 20589 will become f, and the perihelian diſtance p wil 
be o, 794.11; wherefore by means of the number R, given af 
before, the conſtant numbers for this orbit will appear to be 


Nr 3, 56755, T go, 5857271, P= 2 Tao, 46513153 wi 


1 2-574 $ T * £ 
Hence „Re, 0085965. | 4-1 

Suppoſe M the mean anomaly from the perihelionto be 120 
to which it is requir'd to find the anumalia eccentt. 
Here ſince the meananomaly M is not many times more tha 8 
che limiting angle 3 R P (which in this orbit is about 
degrees) recourſe muſt be had to the general rule in the prop 


ſition. 


a ; * 9 3 2 8 | * ; | * 

The number N then, which is / 1 M will be , 01041958 : 
which found gives «1 i 
2 FERRED 7 | $0 n 9 
N43 VY 3+ Ne , 0389990, and „„ 


— 


N 7 2 Fc 51 + RT o, 4477126 : Wherefore the ſum of 
both (under their proper figns) vis. o, 5911964-will be the iy 
N | g . | | What 


0 


1 
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ſe arch 36*, 24195 is the angle A, the multiple whereof 
* = 129, 2 95503 will be the angle to be firſt aſſumed for 
he anomalia eccentr . — | 
For a farther correction; this angle, now call'd B, whoſe fine 


; (ſuppoſe) y, and its coſine 2, gives, by a known rule, ; +. 
-1, 1304 for the planet's diſtance from the ſun; and by . 
215 R p 1225 m— 
der known rule B e 16568 for the mean 
wowaly to the anomalia eccentri B: Wherefore, the correct 
vole B=B X = * M — & will be 129“, 14846 = 129%, g 


1 5) erring, as will appear from a farther correction, 1 
i tenth of a ſecond. | 


* 


This angle, being thus determined, will, by the common 
methods, give 13) 48 33! and 7 for the true anomaly or angle 
i the ſun; the fine of the true anomaly being in proportion to 
the fine of the anomalia eccentri, as the ſemi-conjugate axis to 
the planet's diſtance from the ſun. So that the equation of the 
centre in this example is 1) 4833“ and 4. 

Ex. 2. for the orbit of Venus. | 
Soppoſing, as before, the mean diſtance ? to be unity, and 
the eccentricity F to be o, oo69855; the conſtant numbers for 
this orbit will be o, 9930115, u=6, 4116, T=1,562134, 


A 


Pao, 1551217, — = ©, 0127571, and the limiting angle 


4 KVP will appear to be about 303 degrees. 


Let M be x2c*, as in the former example. Then, ſince 
the mean anomaly is, in this caſe, not many times leſs than the 
limiting angle, the general rule muſt be uſed as before; accord- 
Ing to which the number N will appear to be 1, 152585, the 
ine of A will be o. 3217917, the angle A 18, 097132, and the 
BY Paltiple x A or angle B, for the firſt aſſumption of the ano- 
1208 nalia eccentri will be 120“, $5416. | | 
This angle B will give, by the method before explained, the 


* : | 0 
angle B = 120, 34555, or 20% 21, 44” fere, for the anomalia 
egcentri correct; the error of which will 


pppear to be but a ſmall part of a ſecond. | 
m o la this example the true anomaly is 120? 41” 25”, 1; and 
orſequently, the equation of the centre no more than 41" 25”,r. 


Ex. 


„upon examination. 
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Ex. 3. For the orbit of the comet of 1682. 
Fo know the mean anomaly of this comet to any given time, 


it is to be premiſed, that it was at the perihelion An. 1682, oh 


the ath of September at 21 ho. 22 min. equated time to the 


meridian of Greenwich, and performs its revolution round the 


1an, as Dr. Halley has diſcover'd, in 75 years and a half 
Fhe perihelian diſtance p is, according to his determinati 


©, o326085 parts of the mean diſtance ?: So that the conſtan f 


numbers for the orbit will be 2 3, 167606, Tro, 20542): 
Po, 00669867, and the limiting angle tz Ry P will be! 


about 19 minutes or I of a degree. 


In the orbits of comets, the rule for the firſt aſſumption of | 
the anomalia eccentri is generally ſufficient without correction. 


Thus, ſuppoſe the mean anomaly M to be o, 092706 (as it 


was at the time of an obſervation made at Greenwich on the 
zoth of Auguſt, 1682, at 5® 42z equat. time) then the general 


rule (which muſt be here us'd, fince the angle of mean anomaly | 


is not above four or five times leſs than the limiting angle) will | 
= nXA or B=2?* 12“ 48”, 9, erring about 7, of a fecond 


rom the true anomalia ecc entri. 


But in theſe orbits the rules in the firſt corollary to the ſecond 
propoſition moſt frequently take place, eſpecially the laſt; and 7 
the calculation may alſo be farther abreviated, by putting the 7 


ſquare root of 10, or the integer 3, for the number u. 


Suppoſe the mean anomaly to be 0®, 006522, of 23 , 4797, J 
here, ſince Mis 50 times leſs than the limiting angle, the rule 
in the ficſt caſe of the firſt corollary may be us d; that is, to take I 


the fine of the angle A = 3 


n Dp XR 


Wherefore, if the number 3 be put for u, the ſine of A, which : 


t M 


is 5 will be = o, 00116367 ; and conſequently, the angle 4 


3P 


A will be 4' o”, orf; and the multiple angle ꝝ x A to be aſ- ; 
ſumed for the anomalia eccentri will be 12'. “ 4033; the 


error of which will be found to be about 3. of a ſecond. 
Ex. 4. Far the orbit of the great comet A. 1680. 


This comet, according to Dr. Halley, performs its period in 
£75 zearsz and was in its peribelion on the yth of December 
1580, at 230 9“ equat. time at London, the perihelian diſtance 
p is c, ocoog9 301, in parts of the mean diſtance t: W herefore, E 
{uppoſing the number j to be Vio, the conſtant numbers for the 
orbit will be T= o, 2000161, Þ =0, cooot7864, and the 

| : ee 
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* 
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Sappble the mean mo be 3 31”, 4478, or 0%0587354k 
a it was at the time of th 203 x 
nomaly is many times greater than & of a ſecond, the rule in 


be ſecond caſe of the firſt corollary may be uſed z that is, by 


liniting angle ⸗ NE. ill be about 5 of a ſecond. 


5 
"a uking the fine of A = N N. = 
be 


„ „ iir P 
But the number N Or VVK M is = O, 05794134, ane 


eee 


1, 

fit ill be the fine, whoſe arch 3*, 30397 is the angle A; and 
he de multiple angle * = 10% 26 53”, os will be the angle 
A ou be firſt aſſumed for the anomalia eccentri; the error of which 
* iS 


The true anomaly, computed from this angle, according to 
the rule in the example for Mercury, will appear to be 1119 38 
4 from the perihelion. f 5 4 | 

By theſe examples it appears, that the ſolution is univerſal 
in all reſpects: For, the two firſt, compared with the two laſt, 
ſerve to ſhew that it is not confined to any particular parts of 
the orbit, but extends to all degrees of mean anomaly : And by 
comparing the ſecond with the laſt, it ſufficiently appears to be 
miverſal with reſpect to the ſeyeral degrees of eccentricity; ſince 
in one, the equation of the centre for the reduction of the mean 


pill be found to be leſs np a ſecond. | 


o the true motion is not ſo much as the — part of ths 
170 

zhole 3 whereas in the other it amounts to all 3000 timey 
as much as the mean motion itſeit. 2 

Upon reviewing the reflections on the quadrature of the 
arcle, Mr. Machin thinks it neceſſary, in order to prevent any 
miſtake, that may ariſe from the different opinions, that obtain 
about the nature of mathematical quantity, to explain himſelf 8 
ittle upon that head; as alſo to add a few words to ſhew, how 
tne method of quadrature by limiting polygons takes place in 
other figures as well as the circle. 

Mr. Machin takes then a mathematical quantity, and that 
for which any ſymbol is put, to be nothing other than number, 
with regard to ſome meaſure, which is conſidered as one: For, 
ve cannot know preciſely and determinately, that is, mathematiy 


Vor. X. 10 e cally 


Rovrar do r; 3957 


firſt obſervation of it in Saxony, 


— - — — 


— — — — 
— — hs ee 


— 
= 
—— — 
— — —ͤ— 
— —— —— 
3 _ _ oY 
1 — 8 1 * — * 3 
— . ay 
- — — 4 
3 — . 


* 


394 ME M O 1 R S of the 


cally, how moch any thing is, but by means of number, FI 
not ion of continued quantity, without regard to any meaſure, 
ind iſt inct and confuſed and tho” ſome ſpecies of ſuch uantit 
*confidered phy ically, may be deſcribed by motion, as lines 
points, and ſurfaces by lines, and ſo on; yet the magnitudes 
mathematical] quantities are not made by that motion, but 
r according to a meaſure. 3 


Accordingly, all the ſeveral notations, that are found neceſſa 


to expreſs the formations of e do refer to ſome office 


property of number or meaſure ; but none can be interpreted t 
* . - . 2 
ſignify continued quantity as ſuch. 


Thus ſome notations are found requiſite to expreſs number i 


its ordinal capacity, or the numerus numerans, as when 0 
follows or precerds another, in the firſt, ſecond, or third, plac 
, | 1 | | . 4 40 
from that, upon which it depends; as the quantities x, x, x, x, 

referring to the principal one x. | 


So, in many caſes, a notation is found neceſſary to be given ti 
a meaſure as a meaſure ; as for inſtance, Sir J/aac Newton 
ſymbol for a flux ion &: For, this ſtands for a meaſure of fon 
kind, and accord ingly he uſually puts an unit for it, if it be thi 


princi pa] one upon which the reſt depend. | 


So ſome notations are expreſsly to ſhew a number in thelf 
form of its compoſit ion, as the index to the geometrica] power 


xa, denoting the number of equal factors, which go to the com 


fition of it, or what is analogous to ſech. 


| But that there 18 no ſymbol or notat ion but what refers to dif. 4 
crete quintity, is manifeſt from the operations, which are alli 


arithmetica]. 


And hence it is, there are ſa many ſpecies of mathematical 
uantity, 2s there are forms of compoſite numbers, or ways nl 


the compoſition of them; among which there are two more 


eminent for their fimplicity and univeriality than the reſt; One 


is the geometrical power, formed from a conſtant root; and the 
other, tho' well known, yet wanting a name, as well as a nota- 


tion, * be call'd the arithmetica] power, or the power of 29 
Foot uniformly increafing or diminiſhing, and is that whoſe no- 


tation is deſign'd above, after Scholium Lemma 2: The one 18 
only for the form of the quantity 1:felf, the other is for the con- 
ſtitution of it from its elements, 

Now from the properties of cither of theſe jt would be eaſy 


to ſhew, how the quad:atures of ſimple figures are deducible W 


from the area's of their limit ing polygons, Mr. Machin juſt 
points out the method from the arithmetica! power, as being 
the ſliorteſt and readieſt at hand. | Let 


: Ro vA Sbisa T. 3 395 
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Let 2, 2, S, Oc. or , 2, 2, &e. be quantities in leNimerical pro- 
xelſion, diminiſhing, or increaſing by the common difference 23 


ad let (as has been before explain d) S = (m ſignify the arithme- 


T 
oe, 
tit 
8 h 
es. 


ical power « of 25 denominated by the denial index n, namely 


* 5 25 &c. whoſe firſt root is 2 and Jaſt 2 — M1 x E, 
dich be ing n the element of the arirhmerical power 


— —- > == 


i 1 | 6 — — ( — 22 * | 
on ell be „* X 2, that is, th proj made fön the multipli- 
lac on of the two indices, and the next inferior power of 


——— > —— aÜ—yv— — — — - 


he next root in ek For, the fictt arithmetical power 


iv ©: 


f | ps FRI ITE 487 5 ( 25 . | 1 
1 — 1 (m—1 | : 10 
„ F RS i 

nic 16 8 8 „and the next NS -S * n; 

u berefore the difference will be as is explain'd. 


and conſequently, ſince the ſum of theſe elements or diffe- 

nes, taken in order from the fitſt to the laſt, do make up the 

ſaltity, according to its termiui; hence, it >. be the abſciſs 
Mm— 1 

i a curvilinear figure, whoſe ordinate y is equal to m2 

| demonſtration might eaſily be made, that the form of the 

ait) for the area will be zu; that is, the lame multiple of 

bent luperior power of 2, Swede by the index of that 

er. 
For, ſince the arithmetica] powers do both unite and become 
lame with the geometrical power, when the differential in- 


x2 is ſuppoſed, to be vothing ; the magnitude of the geome- 
Wil figure will, be implied from the magnitudes of the two 

pions, made up of rectangles, one from the increaſing, the 
cr from the diminiſhing arithmetical power; tho? it be true, 
u the elements of the polygons cannot be ſumm'd up, when 


\ the meaſure of the abſcils , is ſuppoſed to be nothing. 
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ln like manner, in any: other caſe where 2 and Z are two ab- 


15 whoſe difference as a tins is 2, and y, y the two or⸗ 
ates; the magnitude of the figure will be implied by the 
er of the two polygons, which-are made from the — 


the inſcribing and circumſcribing elements y ard 2 ; 
Us tho! 
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gure itſelf is not to be reſolved inte any ſuch primſ 


genial rectangular elements. 


And thus, Mr. Machjn thinks, that the fymbol 2, confae 


as a component part of the reftangle z y, may bear a plain if 
terpretation ; viz. that | is the meaſure, according to wail 
the quantity æ is meaſur'd ; nor can he ſee that any other inf 
pretation need be put upon a ſymbol, which, like a meaſure, 
uſed only to make other things known, but is of itſelf nothidf 


but a mark. | 


And what is {aid of the elements of the firſt reſolution, i 
eaſily applicable to thoſe of a ſecqnd or third, and ſo on: TW 
Jaſt may always be confider'd as the meaſure of the former, af 
Is indivifible ; tho' in. reſpect of-the following, it be taken # 


the part, according to which the meaſure was made, and ther 


fore be divifible. 


A Deſcription of a. new invented Water. bellows; by GY 


Triewald. Phil. Tranſ. No 448. p. 231. 


TIE water · bellows M. Triewald here propoſes are, a 
| their effect, noways inferior to the wooden beHows, mac N 
aſc of in Sweden at all their iron forges, and furnaces, &c. bY 
far more advantageous in all other ſmelting works, that requi 

jo} ya E N = 


large bellows. . 1 
Whoever has ſeen the invention, deſcribed in the Philoſopb 


tal Tranſactions, and mage uſe of at Tivoli in Haly, and f 
vera] other places, and call'd /oFf d acqua; and attentively co 


fiders the following deſcription, will be convinced, that th 
new invention-of water-bellows is built on the very ſame four 


dation, to which leathern and wooden bellows owe their uf 
and original, and in ſeveral caſes prove of more fignal fervice. 
The water-bellows A and A ( as reprefented in the Fl 
Plate XII.) are made of wood; not unlike the ſhape of div) F 
bells, in the form of a truncated cone, and conſequently wid 


: 


a "Ha . 3 * r BLY 
8 n e , ne 


4 


below than at top, where they are furniſh'd with cloſe heads : 
and B, but at the lower ends E and E quite open. Att 6. 


heads B and B are two valves V and V, which open internal ; 
and are made like the claps of other bellows, with their hinge 


and the valves themſelves cover'd with hatters felt, and ſhut OW 


an eaſy ſteel ſpring, till the air from above opens the ſame, whicM 


happens only when theſe bellows receive their motion upward 


but are ſhut by means of the preſſure of the air within, ” ; 
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kj fink down into the water. On the very ſame heads are two 
ſlable leathern tubes R and R,fixt one at the p. of cach water- 
Klows, which tubes are made and prepared in the ſame manner 

, thoſe uſed in water-engines for extinguiſhing fire: Theſe 
jathern tubes or pipes reach from the bellows to wooden tubes, 
. T. which carry tbe wind into the iron furnace M, or any 
ſther place, acFprajng to pleaſure. © . re A 

Theſe bellows are likewiſe provided with iron chains x, K. 
vhich are faſtened to two ſweeps, 8, S, by which means they 
ang perpendicular from the hogs of the balance, and at the 
ime diſtance from the centre of its motion C. rn nin 

On the balance are two ſloping gutters, E, E, into which the 
nter alternately runs from the gutter G, and 1q gives motion 
v the whole work; So that theſe laſt mentioned gutters do. the 
kme ſervice as an over · ſhot, or any other water-wheel, and 
uſt a great deal leſs, but give as even and regular a motion, as 
ny pendulum for meaſuring of time: For, as ſoon as ſo much 
-yater runs into either of the afore-mentioned inclined planes of 
he gutters,” ſo that the momentum of the water exceeds the 
fiction near the centre of motion C, the gutter immediately 
nores down, with a, velocity increafing; till the balance meets 
with the reſiſtance of the wooden {prings H and H, and at the 
ime time raiſes the oppoſite water-bellows, or that bellows 
phich is fixt under the oppoſite gutter. In the ſame moment 

Y :cain, as the faid gutter begins its motion, being come down on 
he tpring, delivers all the water it has receiv'd 5 and the very 
me time the water begins to run into the oppolite- gutter, 
vhich. receives its load of water almoſt as ſoon as the former 1s 
wpticd : So that one of the gutters does its effect, as ſoon as 
the "ry has done its effect; and this alternately, ove after 
/ re} et A _ 
Theſe Nloping gutters. on the balance do, therefore, all the 
krvice and effect, which a water-wheel dues in working the 
ordinary bellows, and, that by means of the power which the 
vater applies to the wheel for giving the common bellows their 
motion ; after the ſame manner does the water here enable the 
oping gutters to do the ſame work. - _ 14 | 
But as to the manner and the means whereby theſe water- 
bellows are fit to blow the fire, and perform the ſame as leathern 
ad wooden ones, there is no other reaſon but the very felt- 
lame wherein the effect of the ordinary bellows conſiſts: For, 

in ordinary pair of bellaws blow for no other reaſon. but 1 
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the air which enters the bellows, and which they contain wh ate; 
rais'd, is again compreſs'd or forced into a narrower ſpac; 
when the bellows cloſe: Now fince the air, like all other fluid 
moves to that place where it meets With the leaſt reſiſtence, 
muſt conſequently. go thro the opening left for it, with a veld 
city proportioned to the force by which the air is compreis Mot» 
and Th neceſſarily blow ſtronger or weaker, in proportion t 
the velocity by which the top and byttom of the bellows mee: 
the blaſt will alſo laſt in proportion to che quantity of air, th; 
was drawn into the bellows thro? the valve or wind clap. 
This happens in the ſame manner in warer-bellows: For, th 
air which they conta cannot force itſelf down through th 
water more tHan thro a well ſecured deal board with pitch 
when the bellows ate Tower'd down into the water, the air whic 
they contain muſt neceffarily be compreſs'd by the water hic 
riſes alternately into the bellows A and A: So that the air muſl 
recede and go thro' the leathern tubes R, R, where the air meet 


with the leaſt teſiſtance. 
From all which it undoubtedly follows, that the larger, "that 
is to fay;*the more air theſe water · bellows are made to contain 
and the greater the velocity is by which they are made tõ deſ 
cend into the water, ſo much the greater is their effed; and that 
the effect, which they art able to perform, muſt be equal to that 
of leathern or wooden bellows of the fame capacity, in contain- 
e 7 35g ent hl We AR 
As to the advantages which this new invention Has in regard 
to theſe hitherto made uſe of, it is a thing known, that theY 
wer which works the common bellows, made ute of 'at"iron 
— muſt be ſufficient not only to comprels the bellows, bor! 
at the lame time to force don the Jeaver with its weight or 
counterpoiſe ; which Jeaver ſerves again to raiſe the belſbys, 
when the cog or button on the axle-tree of the wateri wheel ſlides 
off from the bellows-tree : So that the power muſt be ſufficient 
at once to produce two different effects; whereas theſe new water. 
bellows require ſcarce any greater power than what is neceflary 
to overcome the friction near the centie of motion, or the axis 
C: For, in this invention of M. Triewald's an advantage is 
obrain'd, which very rarely happens in mechanics, ps. that the, 
weight to be mov'd is, as here, on the balance in gquilibrio; 
ſince the bellows A and A cannot be otherwiſe conce ivd than as 
two equal, thy? heavy, weights in àa pair of ſcales, which balance 
each other, tho' their weight be ever ſo great: Sv that if "| 
4 


5 
5 
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{ theſe bellows ſhould weigh a ton, they muſt ſtill equiponde- 
ate; which is ſo much the eaſier attain'd to, ſince it requires 
«ry little art to make them both of a weight, and order them at 
qua] diſtances from the centre of motion. 33 

t is, conſequently, known how ſmall a power is required 
p ſet the ſcales of a balance with equal weights in motion ; 
vtwithſtandipg the weight * as great as poſſible: All 
thich may with good reaſon be applied to theſe water- bel - 
ILE 1 5 5 N . 
| And tha? it cannot be denied, but that the bellows which 
inks down into the water-hole or ſump N, becomes ſo much 
Ichter, as it loſes of its weight in water, by which means 
ke water- bellows to be rais'd becomes ſo much heavier, as 
he former loſes of its weight by being let down into the 
nter; yet this is compenſated, if we conſider that the water 
fich falls down along the ſloping gutter, acquires a power 
f 2 falling body; which power increaſing in the ſame 
wportion as the bellows to be rais'd grows heavier, this 
wer ſuits admirably well the weight tobe rais'd : For, the 
lows that finks down iyto the ſump N, does not at once 
ble its weight in the water, but gradually as it comes 


el eper into the ſame: And in the ſame manner the aſcending 
hatfW'lows does not grow at once heavier than the other, but 
ha 


ndually, growing heavieſt Jo when the lowermoſt edge 


s even with the ſurface of the water; and that happens 


un- : 

be ſame inſtant of time when the power of the water in 
ata ping gutter is at the higheſt pitch, or has receiv'd its 
the WW'-atelt momentum. 5 | 

ron [his ſhews very plainly, that the power requir'd to work 
bor ee water-bellows is far leſs; and conſequently, leſs water 
WF"! be confumed in working theſe bellows than thoſe com- 
ws "ny uſed : And again, that an iron furnace, which for want 
des aer to work the common bellows, cannot be kept at 
ent rk longer than fix weeks, tho! it be provided with all ne- 
ter iries, may by means of ſuch water-bellaws as here de- 
ary bed, be kept at work at leaſt as Jong again. 


isl is furthermore a thing known to miners, of what prodi- 
is us lots and inconveniency it is, when the hearth or 
vuth of an iron furnace is placed low, in a wet and damp 
ce, which they are oftentimes obliged to do, in regard to 
n as l ire of the water el, which works the bellows ; 
me WF ::ch reaſon ſuch furnaces as ſtand in the like moiſt 
ach! : : 7 | places 


* 
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— give daily conſiderably leſs iron than others which a 
er firuared. — boxes caged * : 5" 
There is likewiſe no ſmall difficulty to find à fit ſitusticl 
for ſuch iron furnaces where irn guns are caſt, and te 
quire deep pits under the mouth of the furnace: But bi 
means of this new invention of bellows, one may be at 1 f 
berty to place the mouth of the furnace as high as off 
pleates, ſecing it is very caſy to guide the blaſt by means M 
wooden or leaden tubes, as far as neceſſary, and in a prop 
direction into the furnace; which advantage cannot {6 calf 
be obrain'd by thoſe bellows in common als, 24-318 
Further, this may be accounted as no ſmall advantag 
which theſe bellows afford, in being of ſo very eaſy a ſtrud 
ture, that any carpenter at firſt fight is able not only to coif 
ſtruct the whole engine, but eafily repair every patt of ii 
fame ; requiring at the ſame time the leaſt repairs of an 
that can be uſed : And if the bellows ſhould be caſt irofi 
they would laſt for ſeveral ages; and when caſt ſtrong, thi 
would not require any weight to fink readily in the wat 
One might cauſe them to be cover'd with lead, or make thei 
of thin copper with a thick leaden hoop at top, to mal 
them fink. As to their ſhape, it is not abſolutely neceſſa 
that they ſhould be of the fame with that repreſented by thi 
Fig. For, in caſe one would not beſtow iron hoops on thi 
bellows, they might be made ſquare, in a triangle, or an 
other ſhape, provided they be as wide again at bottom as @ 
top: And if they be made of wood, it will be neceſſary 
provide an edge round the tops, for containing as mu 
ſtones or leaden weights, as will be found neceſſary to mall 
them ſink readily, when they are lower'd down into tl 
water. 0 
Laſtly, if we will confider the charge of thoſe bello 
made uſe of at iron furnaces, as to the bellows themſelve ky 
the water-wheel and its axle-tree, Cc. and compare t 
ſame with the coſt of theſe, we ſhall eaſily find a vaſt diff 
rence, not to mention the vaſt charges of keeping the cot 
mon bellows in repair. 8 Os 
In fine, the blait of theſe bellows 1s governed and n 
derated in the ſame manner as the common ones, vis. 
letting more or leſs water into the ſloping gutters, and 
taking out and letting in plugs for that purpoſe, placed 
holes near the top of the water bellows. | 
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h Alſtract of Meteorological Obſervations for ſir Tears, made 


it Padua; by S. Poleni. Phil. Tranſ. N*. 448. p. 239. 


Tran/lated from the Latin. 


* 


Thy : T H E following is an abſtract of fix years meteorological 


obſervations, which were made according to the rules o 
Ir. Jurin's invitation; and conſequently correſponding with 
hoſe publiſhed in Phil. Trarſ. N“ 421. The inſtruments 
iPulens made ule of were the ſame, and poſited in the fame 
laces, and applied in the ſame manner, as mentioned in that 
unſaction. The obſervations are, as follows: 


TABLE A. ; 


: 3 Tron 
Un. i Dec. bn. Dow —.— 
January 2 129 1 034] 4 052 
Febraary | > 405 1 735] 2 420 


March ; | 5 642] 1 55S} 5 162 
$816] 1 706} 1 452 


Septem ber 


October 
Moember 
December 


i 5 


6794 3 082 
al 2 899 

4 391 
02] 1 307 


4 372 
4 555 
7 . 


4 929 


2 681 
3 865 
4 992 
oO 720 
1 287 


0 42 
D 034 


2 777 
3 064 
844 
9 
9 


2 


47 
52 
45 
57 


I 
2 
1 878] © 
I 
2 
0 


Sum of the | 


[29 685 


30 633] 


whole year. | e 


And firſt, the quantities of rain ami ſnow water, collected 


bt theſe fix years, are exhibited in Table A: And if all the 


nonths of January, February, &c. of the ſaid years, be added 
bzether, it will be found that the leaſt quantity of water, 
WJ nely 6 inches 295 dec. fell in the months of November; 
Wo the contrary, that the greateſt quantity, viz. 23 inches 932 
kc, fell in the months of Fuly. Whereas in the fix pre- 
W':ding years, the leaſt quantity fell in the months of Febru- 
); and-the greateſt in the months of October, and the dif- 
hence between the greateſt and leaſt quantity was 22 inches 
196 dec, but in this 15 inches 6375 dec. | 

it likewiſe appears from the table, that the year 1735 was 
fer than any of the reſt, the ſum for that whole year being 
You, X. Ne 11. BB ee | 29 
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29 inc. 685 dec. and the year 1734. wetter, its ſum being z. 
inches 563 dec. In the fix preceeding years the difference 
between the drieſt and wetteſt years was 27 inches 505 dec 
in the fix years of this table 8 inches 878 dec. N 


TABLE B. 


4 


| 12. Der, I. DE. — Dec. 2 Dee... | Ju 
r 0 ; > 


77 7 759 
17324 52210 3zool 7 226010 186 
4 


15 7581 8 7021 2 4 a 


321 
74] 8 14114 34j10 125 
1735j10 450j10 848] 7 805] 2 337 


117361 945⁰8 846 361] 4 58 
Pr. 71/59 621l57 796140 12 


— 


In this table B it eaſily appears, that the quantity of wa 
ter gather'd in ſummer and autumn for three years wat 
greater than that gather'd in winter and ſpring; but that fo. 
three years it was 6: Whereas in the fix preceeding year 5 
the quantity in ſummer and autumn was always greater; anc 
in theſe fix years the ſeaſons were to be ranged according ! 
the increaſe of the ſums of water gather'd in the ſollbwig p 
order, winter, ſpring, ſummer, autumn: In the fix.years o ber 
Table B they ſhould be ranged thus, autumn, winter, ſum nt 
- mer, ſpring. | ERS On | 
In theſe laſt Gx years, the ſum of the quantity of watei jca 
collected in ſummer and ſpring exceeds that collected in I. 
winter and autumn. And in both the fix years, ſummer i ja 
refer'd to the two ſeaſons of the greateſt, and winter to the kin 


two ſeaſons of the leaſt quantity. ir 
| | 75 2 
fine 
be! 
a $61 
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TABLE C. 


The decreaſe of the barome {The increaſe of the barome- 
ter from the noon of the} | ter from the noon of the 
preceeding day to that on| | preceeding day to that in 
which it rain'd | which it rain'd. 

Number. of days The win. Number of days. The wind what 

in which it in which it] at noon of the 
nined. rain d | days it rain'd. 


_ 
* 


.... ͤ I 


"Tam A amt 


As in the correſponding table for the former fix years; 
bo in this, there was no greater difference between the num - 
ters of increaſe and decreaſe of the height of the barometer 
n rainy days, than what js between the numbers 350 and 
06 3 which is almoſt the ſame with that for the former fig 
ears, namely, 3958 and 211. | 

lt is likewiſe worth remarking, that in all the fortger fix 
cars, there were 589 rainy days 3 and in the latter 576, there 

ing only the ſmall difference of 13 days between both the 
ix years; and likewiſe in both the fix years there was a 
greater quantity of rain with a northerly than with any other 
und; and the leaſt quantity with a 8 E and E. Moreover, 
de fame things are to be underſtood in the ahove Table C, 
Fin that in Phil. Tranſ. Ne 421. 
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| Table D | t 
The decreaſe of the baro-[| The increaſe of the bars, be. 
meter from the noon of theſſmeter wag. the noon of the ub 
preceding day to that of the preceding day to that of the b 


day it ſnow'd. day it ſnow'd. 


Number off The wind what. Number off The wind wha 
| days it ſat the noon of theſſ[days it {at the noon of the 
ſhaw'd, {days it ſnow'd. |[{now'd. days it ſnow'd, 
IS 3 777 
1 NE | NE 
1 W "By + 
I C 
—_— TM . 


In the former fix years it ſnow'd in the decreaſe of the b; 
meter for more days than in the increaſe : But the contrary ma 
be ſeen in the above table P. In the former fix years the 


were 18 ſnowy days, and in the latter fix, 15. 


1 Table E 
The ſum of = ſum of The mean The mean 
the heights offthe heights ofſheight of theſheight of the 
the barometer.ſthe thermo-|barometer for|thermometer | 
meter, | leach day. for each day, 
Inches Dec, [Inches Dec. Inches Dec. | Inches Dee. 
1731i[ 0850 65 [18286 25 20 978 50 9 
173210870 19 18361 3o 20.90 | 5.17 
1733010867 18 18301 95 29 77 | Fo 14 
173410850 24 [18305 78 20 73 50 15 
173510861 21 18274 87 | 29 76 50 6 
173610870 7 18338 422 29 70 50 10 


In the table E may be ſeen the ſums of the heights of tl 
barometer and thermometer for each year; as alſo the me- 
heights correſponding to each day. 
For che whole laſt fix years, the mean height of the baff 
meter, referable to each day of the ſaid fix years, is 29 inch 
73 dec. differing only, 03 parts from that of the former i 
years, which was 29 inches yo dec. 

And likewiſe the mean height of the thermometer for <4 
day of theſe laſt fix years is found to be 50 inches 12 dec. al 
fering only ,c4 parts from that of the former fix years, which 
was 50 inches 16 dec. 
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6. Polen has added the tables P and G, in which are ſhewn 
r greateſt and leaſt heights: both of the barometer and ther- 
dameter. By comparing them with the correſponding tables of 
My. Tranſ. N“ 421 we may ſee, that the greateſt height of 
he barometer, namely 30 inc. 48 dec. exceeds that in the for- 
der fix years, which. was 30 inc. 40 dec. But the falling of 
he mercury to 28 inc. 70 dec. is leſs than rhat in the former 
ix years, which was obſerv'd to be 28 inc. 56 dec. = 

ln theſe latter tables the yn height of the thermometer is 
2. inc. 52 dec. and in the former 52 inc. 54 dec. the difference 
king ,02 only: But the leaſt height in theſe tables is 47 inc. 
dec. in thoſe 4) inc. 58 dec. The mercury, therefore, fell in 
he latter ſix years lower by 14 dec. than it had ever done in 
te former ſix years. 


Table H. 

Years IInc. of a Pa · Lines 
N. 8. ris foot. 
man [ z ſur Þ 
1932: 30 5 
r 
e 7.92 EP 

| 1727 5 i 7 - 
173 1 
am 187 9 5 


ty dividing into ſix equal parts 187 inc. 9 4 lin. (the num- 
ks got from the ſum of this laſt table H) the mean meaſure of 
Pater for each year is 3 1 inc. 3 7, lin. But in the former fix 
duns it was found to be 35 inc. 2, lin. The difference, there- 
And if we bring the ſums of both the ſix years into one ſum, 
id divide it by 12, we ſhall find, 33 inc. 2 lin. to anſwer to 
Kh year: And if this quantit (as has been done in the for- 
rr fix years) be compar d with the mean quantity of water, 
bt falls at Paris, namely 19 inc. or 18 inc, 8 lin. it will ſtill 
uinly appear, that a much greater quantity of water falls at 
una, than at Paris. 3.3647! 
And theſe fix years do likewiſe furniſh with an obſervation, 
[which it appears, that ſometimes in 24 hours there falls a 
ich greater quantity of water at Padua than ever _ at 
— is 


let 
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Paris in the ſame time. From the noon of the 2 7th of Ci 
1732, O. S. the wind at north, till the noon of the following 
day, there fell 2 inc. and 9 lin. of rain nearly. Moreover, th 
exceſs of this quantity above that (within the time already ſpe 
cified) which falls at Paris may be eaſily known by comparing 
the Memoirs of the Royal Academy of Sciences, as S. Polen 
has hinted elſewhere. | = 967 No 14 

The greateſt height of the barometer on Fan. 23, 1733, of 
ſerv'd theſe laſt fix years, and reduced to Paris meaſure, i 
28 inc. 6 To lin. and the leaſt height anſwering to the 29th of 
Jan. 1731 is 26 inc. 10 Fo lin. The difference between th 
greateſt and leaſt height, 1s found to be 1 inc. 8 lin, 


1 
: 


5 | And fince the difference (as has been mention'd in Phi 
Tranſ. Ne 421) between the greateſt and leaſt height of th 
barometer at Paris is found ts be 1 inc. 11 5 lin. it exceed 
that found by S. Poleni at Padua by 3 & lin. Wherefore, wh; 

haas been obſerv'd of theſe differences in the ſaid Zranſaftion i 

A confirmed by theſe later obſervatiurs. - | 

| In fine, S. Poleni adds ſome oblervations on the declinatio 
of the magnetic needle. In April, 1733 he found by repeat 
obſervations that the declination was 13 degrees and + weſt 
wards. On the laſt days of the year 1536 he found it 13 de 
grees and 45 ſexageſimals. If, therefore, what has been al 
ready ſaid of the declination of the needle in Phil. Tran 
No 421, be compar'd with this, it will plainly appear, that thi 
declination for- the 3 firlt of theſe fix years increas d more thaf 
it did for the three laſt, | | 


The imperfections of the common Barometers, and the in 

provement made therein; by Mr. Charles Orme ; togethef 
with ſome Remarks; by Mr. Henry Beighton, Phil. Tra 
— ³·¹w baia Benn 
8 there 1s nothing more wanting than a theory of ch 
weather on mechanical principles; there does not fee 
any thing in all philoſophy of more immediate concern than th 


ſtate of the weather. 25 | 1 

In order to which a complete hiſtory of the weather is d 65 
ceſſary, to deduce from thence ſuch rules, and obſervations, in 
may in forme meaſure form ſuch a theory: And it may, | te 
ſaid, that could we in any tolerable degree foreteH bur by ſonf en 
ſmall ſpace of time, the change of the weather; it would be A 
admirable uſe to us in thoſe affairs on which the chief part 2 
our welfare and ſubſiſtence depends. eee, 4224512 1 
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It ws from ſuch conſiderations, that upwards of 20 years 

wefore Mr. Orme began, and;had-continu'd to keep a diary of 
he weather; (the fix laſt years of which he here ſubjains ) and 
bo he pretends not to form à juſt theory upon them, yet he is 
wt without hopes they may haye their uſes, when they fall 
nto-abler hands. OOO cog OE gy ents oreant wet 
' From them, and the obſervations he made hy a new improve- 
nent of the barometer (for the ſame. number of years) he could 
2 foretell for a day, or perhaps two, the change of wear 


-- 


er, or its continuance, 


f 1. Ro 
; : 


And tho' ſo many ingenious and curious perſong, ſince the. 
mention of Torricelli's barometer, have been improving and 
adeavouring to bring that machine to perſection; yet notwith- 
landing all their indefatigable care and pains, the air that is 
nerſperſed and mixed with all Alyids (of which mercury is 
rckon'd one) has tn ſome meaſure fruſtrated their labours, and 
t has remained imperfect: For, whilſt. there are any-ſmall 
quantities or particles of aix remaining in the quickſilver, it 
vill be conſtantly rifing in hot weather, and 3 cold; 


which really perverts the very end and defign of a barometer, 
w'ch ſhould thew the preſſure of the air, and forete] when 
ther fair weather or rajn is coming: Inſtead of which it is in 


geat meaſure a thermometer, foretelling heat inſtead of fair, 
ad cold inſtead of rain and ſtormy weather: And theſe im- 
erſections are more or leſs in all the various forts of barometers - 
litherto invented, boy bet 185 3 of 


The barometer Mr. O 
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Beſides, there is ſuch a coheſion of the mercury to the tube Ml :ir 
(eſpecially in the ſmall ones) that after ſome time, the metcury ill bre 
that is not truly cleans'd from its 'drofs, and purg'd-of al} its be 
air, will in remarkable changes of the weather, neſther riſe nor 
fall: All which embarraſſment is taken off, and the difficul- Wl © 
ties ſurmounted in Mr. Orme's improvements of the barometer, | 
by the fol'owing method. -— I. 9 
I. The quickfilver is entirely purified from its droſi df 1" 
carthy particles by diſtillation; and when the tube is fra f 
with a pound and a half, two or three pounds of mercury, adi '* 
all the air got out by the uſual methods in filling tubes, then f 
the remaining air is diſcharged by ſuch an intenſe degree of | 
fire, as makes the mercury boil ; by which ebullition an inn, 
merable quantity of ſmall particles are emitted, and blow with m0 


a great velocity at the open end of the tube, till all the ait ba 
quite cleared out; which curious as well as laborious operatia 
is continued for the ſpace of four hours: And when no more 
bubbles would riſe in the tube, it remain'd whole, with it 
mercury of a very lively ſparkling brightneſs, with this differ 
ence only, that the mercury, fo purged of its air, did not fi 


the tube ſo high, as when firſt put in by about two iriches kr 
which is a plain demonſtration, that in that tube, which wa | 
49 inches Jong, there was interſperſt in the mercury at firſt fil {ph 
Iing it, ſo much air as would Eu two inches of the ſaid tube wh 
_ which was a twenty fourth part of the ſaid ſpace. 22 4 
The whole operation Mr. Orme himſelf attended the 20th fell 
of Fanuary, 1734-5: . Xa = clo 
And farther, he can affirm, that every part of the mercur | 
boil'd for a long time, and the tube became gradually ſo rec wh 
hot, that with a warm knife he could make impreſſions in u * 
part of it. 8 | PEEL | . 
And that this is the ſureſt, if not the only, method for gettin bet 
out all the air, may be judged by the boiling of water, which abc 
in its ebullition emits a great quantity of air for a conſiderabii | 
ſpace of tige. 5 N . you 
As to the perfection of theſe barometers, they exceed a | 
others Mr. Orme ever obſerv'd in the following particulars. * 
1. They are ſenſible of the moſt minute changes of the air. ane 
2. They foretel the weather by a much longer ſpace of ti Th 
than others, as for the moſt part 20 hours, ſometimes 3 la 
or 48 hours: Nay, before great ſtorms, and ſuch rains ai * 
cauſe great floods, for a much longer time before they bays ? 
t 


3. Tho' they are ſo ſenſible of ſuch minute changes ot 


al 


| 'R oY A'L 80 C1 E T . 41 t 
ir, yet the moſt intenſe heat will not raiſe them a hair's 
breadth, nor the; greateſt cold make them fall. This ſhews 
they are perfect ba rometers, and not in any degree thermometers. 
4. Tou may diſtinguiſh by them, whether (if they ſhew for 
nin) it will be little or much. . | 

5- As by other barometers you cannot tell the weather, but 
by a paſt and a preſent obſervation theſe tell you the inſtant 
you come to them, what the weather is going to be: For, by 
upping the caſe with your fitger, if it is going to be fair, or 
ſety fair weather, the mercury will riſe that moment, a :ath 


of an cr more; but if for foul, it will ſcarce make any ſen- 
fible riſe. . CCC © 

Mr. Orme has had one of the glaſſes by him for 10 years, 
ind he has S metions, which has very ſe 
dom ook, him in ſoretelling any confiderable change of the 
jeather. e | 

Mr. Bezghton makes the following remarks _ 

1. Tho' you can forete] it will rain on the morrow, it is im- 
oflible to tell where the rain will fall : For, as every ſhower 
= ſpace, i. e. length and breadth, if it rains in that particu- 
kr field, yet it may be fair in the next adjoining, 

2. The batometer does only ſhew the preſſore of the atmo- 
ſphere, and inclination of the air, in and about the country 
where it ſtands, and not always in a particular pot! So that 
in foretelling of great rains, tho' they be over us when the glaſs 
ell; yet the wind which bloweth where it liſteth, carries the 
clouds and rain with it. 

3- On the mercury's falling it is very hatd to diſtinguiſh, 
whether it will be rain or high winds, they equally caufing the 
mercury to ſubſide. | 

4. Of all who gueſs at the weather, it is obſervable it is 
E true one time in ten, nor do any two of them agree 
about 11. | 8 | | 
ut from obſervations on this barometer, it will ſeldom fail 
you once in 20 : So that it is above 100 to 1 preferable. 

5. If from the ſtate of the mercury, for inſtance, yeſterday- 
and this morning, it be pronounced, next day will be no rain, 
ind one look at the glaſs no more that day, perhaps winds 
may ariſe and ſo alter the weight of the atmoſphere, and the 
ass falls confiderably, it will rain on the motrow, contrary 

bat was at firſt expect. 

Hence it is evident from theſe remarks, that judgments 
ite formed on the weather from barometers, which do nor 

Firs | | prove 


tant, that there is. no judgment at all to be 


ger his life, and this muſt be reckoned of confiderable ſervice. 


one could plainly: indicate, that it would be the greateſt 


8 
- 
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prove ſo; and this begets an opinion in the . — and fond: 
formed from 
them. $45, 7 . in is, 5 N 
If the barometer could only foretel very great and rematk. 
able changes of the weather; for inſtance, in harveſt time; 
that a very great tain, or perhaps floods, were coming, the 
husbandman would ſtop cutting down his grain, and fave 
ſome of it being ſpoil'd by the wer. Or on a journey, if 2 
perſon knows fron the indications of the barometer, that if he 
foes not get home by ſuch 4 time, ot paſs ſuch rivers, the 
floods will be ſo great as not only to prevent him but endan- 


The greateſt ſtorm that has been in our days, was. Jan. 8, 
1734 5. On the 5th the mercury began to fall, and on the 
8th it was a foth below 28 inches; which has not been ob- 
ſerved in this age, nor perhaps ſince Törricelli's time: Thence 
flood ever heard of, or the greateſt ſtorm ever felt; the latter 
DEAR__NC 7 To TER TTY TOO 

Some rules and obſervations for fotetelling the weather by 
the riſing and falling of the mercure. 
Tho rifing always preſages fair, and falling, foul wer- 
ther ; yet there ate ſevetal difficulties and niceties in forming 
a judgment from them, and herein conſiſts the chief art. * 
Moſt of the obſervations, made by Dr. Halley, Dr. Deal, 


De. Derbam, Mr. Patrick, and others, are applicable to this * 
improv d diagonal baromete r. ev 
Mr. Beig hon inſerts here ſome few obſeryations for the im oh 
proved diagonal barometer, which he believes may be tec- ins 
kon'd rules as he has deduced them from time to time, in aan 
uſing Mr.Orme's glaſſes, and keeping a tegiſter of the weather. T 
- t. This batometer very tately foretells thunder, ſeldom mY 
falling at all before it, which Mr. Patrick obſerves others do. 0 


2. In ſerene and hot weather, when the mercury is high and IId 
eiſing, and there is all the poſſible certainty of fair weather the 
hext day; and if thefe happen to fall great ſhowers, you may Ing 
conclude they Have been driven upon you by thunder, tho B. 


. 


yon have heard nothing of 111. S 
3. When the mercury is pretty high, and has fallen to fore · 
tel rain, and fr ſes agaln before the rain comethj; it indicates 


Wat thrre will be bur little of ir. ⁵ẽ8 
* 4. If the merehty continues falling whilſt it rains, it ſhews f 
D Re aaa 


$ #24 | 5. It 


— 
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z 15 fair weather when the mercury has continued high dt 
ing, if it falls a little to day about nodm and towards the 
gening riſes again, you muſt expect a ſingle] ſhower the latter 
irt of the next day (or perhaps by noon J and then fair wea- 
ther again forward. POE CET) (HD FLARE MALT SONGS 
6. When the mercury riſes gradually about half 4 foth 
xrpendicular height, and continues ſo to do for many days 
wether 5 you may reaſonably expect a fair ſeaſon for as dong 
;time as it was tiſing, unleſs ſome: pales of wind inter vene 
ccially the 8 W b 8, or thereaboutss. 


1. When the mercury riſes or falls very faſt, neither the 
fir or foul weather it forbofles will continue long: 

g. Without knowing how the mercury has ſtood: ſorne lirtle 
ime before, a true judgment cannot be formed at all times“ 
For e, I find it in a riſing condition, 1am apt to think it 
vill be fair z but if it had been higher ſome hours before, and 
kl, there muſt happen a ſhowerrrtrlrlrl. 

Way the mercury in the * barometer ( if it be for 
lic weather) on rapping the caſe ſeveral times, which jan 
ad makes the tube tremble, will. riſe at every ſtroke for ſeve- 
ul ſtrokes together, and in all ſometimes à tenth of an inch 
more in the perpendicular, may, Mr. Beighton preſumes, 
thus accounted for. 5 | 5% 
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1. There is a cobeſion of the mercury to the tube, which 
linders its rifing, and ſuch rapping releaſes tar. 


„ 
. / a 


2. But its obſervable, that it will riſe a little at all times, even 
inen it is in a ſtanding or even in a falling condition: This 
my be accounted for * : 4 [2 - MAT 
The mercury and atmoſphere are in £quilibriog and rapping 
jirts and raiſes the mercury a little in a. boĩliag manner, eſpe- 
wly its upper ſurface, which is obſerv'd to leap, or be in a 
imming poſture; then the preſſure of the atmoſphere over- 
ances the remainder of the mercury, and it muſt riſe a little. 
Or ſuch violent jarring puts the mercuty in a lateral and up- 
rd motion (for, downward it cannot go) which takes off its 
nrity, as the winds leflen the preſſure of the air; therefore, it 
wk riſe a little. 31313 w A + x9 
But then it is alſo obſervable, that if the mercury was in a 
lading or falling , condition ; ſuch rifing as above will in a 
note come to the ſame place again; — when the mer- 
ury 18 in a rifing condition it will in that ſpace of time fall a 
tle part of what it roſe by ſuch rapping... _ © 2. 
This barometer has the.coruſcations, as they were obſerv'd in 
; Mr. 


S . . 0 . 
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Patrick's pendant one: For, by 'ra the caſe wi; 
e Denk bree 8 8 th 


the 44 in a 
| emp y part of the tube. 
e Beighton takes to be en argument that A _ 
very pure ; ; and the mercury truly pu | 
" Mr, Beig hton adds, that he can with truth affirm, that i ing 
the affairs of hucbandry, but eſpecially in harveſt, it has f 
dow fail'd him in forete ing the weather fo well, as to be wer 


advantageous to him for 9 years t 


ogether, and ſo pleafing n 
entertaining at other times, that he could not be without one ( 
theſe barometers. 

The following are Collections from the diary of the u 
ther and barometer, in order to ſettle rules far” forctllng 


weather from the latter, 
Great STORMS. 


| Beloce them the mercury falls z or 4 days, and ioexcredigl 
17345. 
Jan. hy at night the mercuty at 29. 92. inches, 
"Is 2 - * . ©» „ | 
; | = : l 
$ _ . | - a . © 


De 


— of in this 2c, me fouth To as alſo in Fi 


and Holland, 
1736. 


| Fan. 31. 0 * 1 0@ 29 47 N 
Feb. 1. / c 29 Is : 
5 SS n +8 6 aÞ.- 39 rain ah fon fun 
1534. 5 . 
l. ſtormy. 


Great FLOODS. 
Before which the RY falls very confiderably 
15733. | : | | thur 
Sep. &» "2 . 29 7 Fats 
| 5 „ „% „„ ˙ 4 -S 29 6 
7 night 0 * * o . 2 9 6 


Np - the — fo 
Cat e being about the middle of En Engla and) that has! 
| — forty 2 and yu is ivercury fell but * 


2 "2m X 
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? 29 55 1 
23 
28 78 

28 85 


28 26 great floods : 
29 3 | 
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THUNDER. 
The morcury ſeldom falls ſor rains that come by _—_ 
fide Diary June 2, 1735+ 


T HUNDE R. 
When the mereury did riſe, 175 
1733. 

une. 21. 29 16 — 29 

22. 29 56 29 

23. 29 62 29 65 hot. 

21. 29 65 — 29 ſultry. 

25, — 29 54. 29 ſultry. 

_ _ = 29 oreat thunder. 

29 56 a very violent 


29 37 
tundee "i to in the morning till one in the afternoon, doing 
ideal 9 


— 29 8 
— 29 37 thunder and great 
rains. 
-  TTHUN DER a x 
The mercury fell beſure it, 1733. 


jad Matern of te 


ä oa 721 17 
, July 27. 5 29 44 hot, fair. » . 8 wy 
28. — 29 37 wind. rain. 
29, — 29 09 violent — 
11734 Aug. 7. : bas $9 -ſultry .,. . >: 
i %% ef ME oo 35 
9. . 29 25 thunder 55 
10. — 28 87 W 


4 % PRO. T. 55 
2 froſt, when the mercury is high, * rain, 


_ The mercury was high all the. month of. March, a 
no rain, but what e the froſt an the ”w_ 885 a 


mM 1 Dty SEASON. = 

In June 1 7 2.9, the mercury ſcarge ever. 3 angle 83 

. In Aug. 1730. the mercury never lower than 29, 37. | 
1731. From the firſt $0 the tenth of cog. apd Fae: came the 

Wi ieh. tho the mercury was riſing. 


„ FROST. 


A oreat froſt, tho' the mercury ſell, but it was attende 
with a great ſnow, which might occafion the Nr fal. 


* 


% 


1 1731 a | | 

Fan. 1. — n an 

2. — 29 46 — 29 12 rain | 

3. — 28 78 — 28 72 wing 

. = . 28 72 — 28 u frfoſt, great ſoo a 
V — 29 12 e bolt, | 


| Great RAINS, 
Tho? the mercury was riſing, f 


12 26 — "39 83 CG Th 
„ ah 22 "— "os ay all da 170 


_ [inew hard from 40 I 


Great rain tho * weg oni linde. . 
125 4p | hf ** . (5 20 of 


4 o * % 1 * 
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„ 51 


29 54 wind MM 


_ 29 54 fair 
29 32 29 54 fait 
39 - 3 29 39 violent rain for 
more than 11 hours 
Great R AINS. | 


The mercury falling very much, 


4. 
* 
& N 


1134 | 5 

uy 10 — 29 65 — 29 67 fair, hot 

11. — 29 63 — 29 62 fair, hot 
12. —_— 29 59 a 20 4 rain IN 
13 — 29 29 — 29 13 great rains 


— The mercury falling a great while before the rain 
ne, and the rain continued as long. 


nz; 


1736 | - | © þ 
lv 19, — 29 7 | fair, wind 29 7 8 
5 — — 29 5 cold winds fair 29 7 
21. — 29 565 cold wind * 29 52 
22. — 29 39 wind, ala, rain 29 - 52 
23. — 29 28 cloudy, fair 4 37 
24. — 29 32 fair | 429 35 
25. — 29 32 cloudy, wind, rain 29 24 
26. — 29 15 rain . 29 15 
27. — 29 12 rain | 29 2 
28. — 29 28 rain 9 23 
29. 2 29 37 wind, cloudy, rain 
22. — 29 43 
23. — os 
24. — 28 9 3 
25. — 28 1 n 


_ WER . high winds after the aurora bo- 
s. 

1733 | 
08, 27. A large aurora borealis z and the 28th; vam. and 
th high winds.. " 


_ my: anz dt bas; ant Ra 


7 
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The mercury falling pretty much, and neither wind x 


rain ſucceeded. I 
1733 3 wh, 32 1 EA - 
From the 18th to the 2 1ſt it fell 41: an . like 
at all till the 25th. 3 13 folv 
r generally makes the mercury fall ſoon after p 
1734 AUS. 8. ter a great ſtorm the mercury ri 
1736 Feb 6. whe „„ hs TO IA te 
1734 Aug. 26. une 
Before great winds the mercury falls very ſoon. ob): 
AS. 2 5 1 
1736 Feb. 8. m_— reo 
= | The mercury below 28 inches, obſ 
1734 Dec. 15, at 275 99 hes 
1735 Jan. 8. 27 9 5 1 nea 
In winter before froſt, the mercury riſes pretty faſt, ar 
1735 Dec. 12. Is Re | out 
1 Before a thaw the mercury falls. 
1735 Dec. 13. 4b] 
* 17. ma 
1736 Feb. 9. Ter $3 
| The mercury falls ſuddenly before a great ſnow. - {pl 
1731 Jan. 4. | „ as | | up 
1736 Feb. 8. | | 
Feb. 21. ; 2 Pr 
When the mercury falls for high winds, and it continues mt 
fall when that wind is come, it is likely to be tempeſtuou, . 
continue ſome time, unleſs rain ſucceed. 1 ob 
1736 Nov. 22. 29 62 fair, warm 29 62 0 
23. — 29 49 windy, warm 29 32 wind * 
| 24 29 1 high wind 28 88 28 z ſtorm If 
Some of theſe collections are entirely contradictory il © 
any ſettled rules; and ſuch will happen, and others conſii ** 
them: But Mr. Beighton has collected ſo very few of by 
fort, that till more are in this manner collected, it will {er 
doubtful to form any rule from them. N 
Sulphureons Vapours from a cavern in a Stone quarry at P) 
| mont; by Dr. Seip. Phil. Tranſ. N“ 448. p. 266. Tra in 
{ ated from the Latin. _ Wo 
N H E ſtone diggers frequently found dead birds in a 
certain deep pit of this ſtone quarry, Soo paces trol 2 
1 the Pyrmont ſprings; and ſometimes ö Hhcien of bire 1 


that were newly dead. 1 
| | Thi 


23 * — 
* 8 25” 
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The Doctor, curious to find out the cauſe of the birds 
kath, at firſt ſuſpected ſome mineral poiſonous matter, 
ke cobalt or orpim=nt, intermix'd with the ſtones, and diſ- 
eld by the rain water, of which the birds when thirſty, 
nobably, drank. ie qpf 3 fr win 5 LE 
Upon his going down into the pit, and ſtouping to take out 
he birds, he was immediately ſtruck with ſuch a penetra- 


ing ſulphureous ſtench, that giddy and aſthmatic, he was | 


obliged ro fly for it. CTC | 

The Doctor therefore judged, that that ſuffocating ſulphu- 
rcous ſteam: was of the ſanie nature and origin with what is 
oblerved evening and morning in a clear sky and calm dry 
weather on the Pyrmont ſprings, where birds no ſooner draw 
near than they are ſuffocated; and ducks, that ſwim in a 
larger ſpring, commonly uſcd for bathing, can ſcarce hold it 
cut a few moments, but die away immediately, = 


The Doctor indged thaught it would be far from adviſe- 


able, but rather a dangerous and noxious experiment, to 
make more ſuch vents and ſpiracles for the Pyrmont ſprings, 
d draw out from the bowels of the mountains the — —.— 
ſpirituous ſteams that ought rather to be ſuppreſs'd and peat 
up for impregnating and ſharpning the ſubterraneous waters. 

For this reaſon, therefore, and by the Doctor's advice, the 


Prince of Waldeck diſcharged the workmen from digging deep 


into the quarry, to avoid giving vent to the mineral vapours. 

However, 2 curioſiiy and experiment ſake, the D 
obtam'd of the Prince a ſpat of ground for a dry bath of ſix 
foor ſquare, which he cauſed to be arch'd over with ſtone, 
and cloſed up with a door. | : 

This ſmall cell, order'd in this manner, can ſo much the 
leſs draw off the ſulphureo-ſpirituous virtue of the waters, 
45 it is certain that that vapour does not always perſpire, 
but only when the weather is fair and calm, and the sky 
lerene, with eaſterly and dry, northerly winds, not ſtormy, 
but gently blowing, and with fogs and vapours ariſing before. 
thunder and lightning. | | 

The ſteam likewiſe is only found morning and evening; 
and as the ſun gradually aſcends, ſo the vapour deſcends, and 
towards noon retires under the ſtones, and entirely vaniſhes ; 
about evening, it by degrees returns, and after ſun-ſert it comes 


put again very plentifully. 3 
This vapour is not unlike fogs and watry exhalations; and 


jet it is never viſible but in the rays of the ſun, when the 


TT tre- 


octor 
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tremulous motion of the vapour appearing like lightnine 
and arifing at very ſhort heck rom he —— 
itſelf to view. . b en TP 
' Generally the exhalation keeps in an horizontal direction 
and ſcarce aſcends and exerts its force beyond 1, 1 and and 
two foot : So that if one go down into the pit, and ſtand uy 
right therein any time, and not bend the head below thi 
faid horizontal line, he ſhall not perceive the ſmell. 
| Yet at certain times, eſpecially when the ſky is calm, ſerene 
and very dry, and pregnant with thunder and lightning, the 
vapour aſcends and exerts its ſuffocating force, 5, 6 foot and 
upwards : But this ſeldom happens. te 1 
The chief phenomena and experiments of this mineral ena 
lation, hitherto obſery'd, are the following. 
1. Upon going into the cavern and keeping the body aud 
head erect, one ſhall perceive no ſmell at all; and upon ſtand: 
Ing a few minutes in it the feet grow warm, and the ſteam in- 


mediately penetrates thro' the thickeft ſhoes, and like burning 


nettles excites in the ſkin a ſtimulating ſenſation, that gradually 
extends to the legs and thighs, and warms the lower parts o 
— body in ſuch manner, that one would think himſelf amidf 

2 e [2-5 5 CC „ IRE ITE ES . . „ 


p Upon ſtanding ſtill for a ſhort while in this manner; a ver 


plentiful ſweat is raiſed, firſt in the inferior parts, and at length 
over the whole body, without any trouble or anxiety.” 
2. Upon bending the head towards the bottom of the pit, 2 


very ſtrong ſmell is immediately perceiv'd, reſpiration ſuppreſſtd;] 


an acrimony felt in the eyes, which makes them water, like 


garlick or horſe-radiſh ; the mouth and jaws filled with a ful- 


phureous taſte, the head affected with a vertigo and drowſineſs; 
ſo that to avoid being ſuffocated and falling down, one is 
obliged to retire, '- FTT 

3. All kinds of inſects, as flies, butterflies, beetles, &. 
as _ as they come near the vapour, immediately dropdown 
4. Sometimes the ſmaller birds, if the ſteam be very copious 
are ſuffocated the moment they come into it; and oftentimes 
for a few moments, as feis'd with convulſions, they flutter about 
and leap, open their becks, breathe ſhort, and imitate tho ge- 
ſtures of animals included in an exhauſted receiver; and at 
length they die. F 90 TO 
If the time be exactly obſerv'd when the birds drop down 
and begin to fa int, but are not quite dead, and they then be 
„„ * FE ; Ki . : 5 EE. * : ſpeedily 
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heedily brought into the open air, but eſpecially if water be 
bur d into their mouths ; they gradually awake as from a deep 
ep, and revive, and ſoon return to themſelves in ſuch manner 
to become perfectly well, and continue fo ever after. 2 

And thus the Dr. has ſeen a bird for ten times in one day fall 
mo ſuch ſwoons and recover agaip, and continue well for a 
bog time after. N Fe 7 15 


. The larger birds, and tame fowl, as hens, ducks, geeſe, 


#, hold it out longer in the pit, eſpecially if they ſtand with 
fieir long necks above the horizontal line, or by repeated leaps 


xt above the ſphere of the vapour's activity, and fo at times 


heathe the free air: But if the vapour be copious or if their 
heads be nope down to the bottom of the pit, they at length 
udergo the ſame fate with the ſmaller birds, 34s 

6. Quadrapeds; as dogs, cats, ſheep, c. the larger and 
longer they are, the longer they continue without being ſuffo- 


” 


ated, and at length they die as birds do. 5 
Tet they recover much more eaſily in the free air, eſpeeially 
they be plunged into water, or a deal of it be pour d upon 


m. - 
„ This ſteam immediately extinguiſhes fire, eſpecially 
— and candles, whether included, or not, in tranſparent 
lt is an agreeable phenomenon if a torch made up of a bun- 
be of ſtraw be kindled and inclined to the bottom of the ca- 
xm; for, it is immediately extinguiſh'd; but rais'd again 
thove the ſphere of the exhalation into the free air, it directly 
aks out again into flame; and thus alternately, as often as 
ne pleaſes. wa 5 
8. When the vapour is copious and ſtrong, gunpowder can- 
u be fired at the bottom of the pit. 
Sparks, ſtruck by a ſteel from pyrites or flint, may fall upon 
z powder, but not fire it. T 
lu 1724, when firſt the Dr. caus d wall in and arch over his 
porous bath, he thought with himſelf how he might app] 
othe benefit of mankind: ſo ſurprifing a vapour, which is ch 
wre ſubtile and penetrating than any of our chemical ſpirits. 
For, he did not find it arſenical nor corrofive, as that from 
ming falphur ; not inhering to, nor corroding the lungs, but 
ay retarding and taking away one's breath and reſpiration : 
let not ſo ſuddenly in man, as not to give him ſufficient time to 


For 
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For experiment ſake the Dr. has * mg ſtaid in the caxe- 
as long as he could bear the vapour, till he was almoſt faint a; 
ſuff cated; he has fuck'd it in with his mouth wide open, an 
at longth he has jumped into the open air: He never felt a, 
bad effects from thence, but rather found his breaſt and reſpin 
tion become lighter; being troubled with a catarrh and cou 
he ſometimes found that catarrhous obſtructions and collection 
| * were by means of this fumigation diſſolved and di 
There is not under the ſun a ſhorter and eaſier method. 
procuring ſweat; For, after ſtaying a few moments in this y; 
porous pit, ſweat plentifully breaks out all over the body. 
Some country people, upon going ſometimes into the cave 
affirm that ſwelliogs of the legs, rheumatiſms and arthritic Pail 
have been very much rcliey'd by this ſteam. 1228470 


But becauſe the exhalation ſometimes exceeds its uſual ſphere 
and is then too ſtrong and intolerable, the Dr. was afraid lef 
{ome unwary raſh perſon ſhould ſtay too long in the cavern and 
endanger his life ; be therefoge choſe rather not ta make any ex 
periments than endanger people's lives. =) 

Barometers and thermometers, put into this vaporoys pil 
ſuffer no change; but remain in the ſame ſtate as in the free ai 


The Effects of Dampier's Powder, in curing the Bite of a md 
Dog; by Mr. Fuller. Phil. Tranſ. Ne 448. p. 272. 


R. Fuller had us'd the Iychen cinereus terreſtris wit 
| black pepper upon dogs, and always with ſucccſs; an 
ſome years before, a mad dog or cat (he forgets which) had bi 
ſome chil.iren and the mother at Batilèe; and mixing th 
. Lychen according to Dampier's direction, they all took it, a 
well as a dog or two that had been bit, and none of them hat 
any bad effects from the bite, | 5 

Chriſtmaſs, 1737. a neighbour's ſervant going to ſearch whe 
ther a dog ſuſpected to be mad had been wormed (which do 
died mad in 3 or 4 days after) was bit very much in both hi 
bands: He went to a perſon who had had ſuch ſucceſs in uin 
the chen cinereus ter reſtris with pepper for the bite of a m- 
dog, as to be applied to far and near, and who aſſured Mr. Fu 
Jer he would venture his life, that he cured any man or anim: 
that was brought to him within 3 or 4 days after the bite. Tb 
ſervant took his medicine every day; about 10 or 11 o'cld 
he complain'd of a violent heat an pain in his head, whic 
Mr. Fuller ſuſpected was the effect of the bite, and not wee 

* Xs 
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icine? But after he had taken it for ſuch a ſtated number of 
ys, he grew better, and continued well ever after. He had 
ied his fingers with ſhoemaker's ends (which are often uſed for 


cot) and they were all very much inflamed and very fore. 


Mr. Fuller made him take them off, and all his plaiſters, and 
zaſh his hands with falt and water, and in a fortnight's time 
they were quite well. | 


fnother Caſe a Perſon bit by a mad Dog ; by Mr. David 
* Mr. Francis Sandys. Phil. Tranſ. Ne 448. 


Hartley 4 
pos art 
BOUT the latter end of Nov. 1732, Mr. Same's groom 
1 was bit in the hand by a mad dog, fo as to ferch blood. 
On the 4th day, when Mr. Sandys firſt ſaw it, the wound was 
head ; but it was open'd again by him, and kept ſo for ſome 
time, but at laſt heal'd ſooner than was intended, thro' the ſer- 
rant's neglect. | 


He was bled, took a purge, after that half an ounce of pul- 3D 


vs Antilyſſus (vide Phil. Tranſ. N* 257 and 443) every morn- 
ing for three mornings; and was order'd to go into cold water 
rrery day for ſome time; but he negleQed it after the third 
day: Beſides, Mr. Sandys order'd him to forbear all meats, and 
drink nothing but water. He continued in this regimen for 
about five weeks; then finding himſelf well, would confine 
himſelf no longer to it. 8 = 


On the 5th of Fan. following he was ſeized with a fickneſs, 


rertigo, and faultering in his ſpeech and memory ; and at Jaſt 
his vertigo increas'd to ſuch a degree that he 'S down twice 
in the ſpace of half an hour; and the laſt time did not recover 
his ſenſes, till he was put to bed, and blooded to the quantity 
of 18 or 20 ounces. The patient continu'd all night reſtleſs 
and ſullen, and in the morning was blooded again to the quantity 
of 15 ounces. Mr. Hartley was ſent for and came about 8 at 
night, and found him very ſullen, thirſty, but averſe to drinking, 
and his pulſe quick and hard. He ordered him to be put into 


the cold bath: About midnight his pulſe rifing, the Dr. or- 


dered him to be blooded to the quantity of 16 or 18 ounces : 


The patient continued reſtleſs all night. About 8 in the morn- 


Ing he went into the cold bath again. About 10 Mr. Hartit 

going away left it as his opinion, that the could bath and bleed- 
ug ſhould be freely repeated, as the circumſtances ſhould re- 
quire. About noon Mr. Sandys came and bled the patient 
to the quantity of 18 or 20 ounces: - He continued reſtleſs all 


this night, Upon Mr. Sandy's aſking the patient, whether 


his 
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his averfion to drinking proceeded from any pain in ſwallbwine 
or ſome other eauſe? He made anſwer it was from a pain i 
ſwallowing. | e i 
Next morning the patient's ſtrength not being at all dimi 
niſh'd, and his pulſe continuing full as vigorous as ever, Mr 
Sandys bled him again to the quantity of 15 or 16 ounces ;. yet 
he ſtill continued the ſame, and took the ſame care of his horſe 


as uſual. Mr. Sandys going away left orders, that as long x 5 
the following ſymptoms, vi Z. reſtleſſneſs, ſtrength, and averk; = 
to drinking continued, the patient ſhould be blooded freely, audi 
put into the cold bath. 1 85 8 
' He was blooded twice more within, the week; ſo that the! 
whole quantity he loſt in that time was about 120 ounces, 

Aſter the laſt bleeding his ſymptoms difappear'd, and he 
grew weak, low ſpirited and ſleepy : Then he went 8 times i. 
to the cold bath. He did not take any medicines during hid 
whole ilneſs. | 5 ma 

N. B. This perſon continued well ever fince, Anno 19:8, wh 
New Experiments on Ke by the Abbe Nolet, Phil. Tranſ. Ne :nc 

; 449 · P- 307. | 1 2 

i. I CE, that begins to melt, and water, that begins to freeze, ©** 
have always the ſame degree of cold. 1 ; 
a 


2. That cold may be increaſed by a mixture of falts. 

3. It has been thought for a long time that ſaltpetre was the 
fitteſt to heighten the cold of ice, but experiments have 'ſhewn, 
that few ſalts do it ſo little as that falt. Mix one part of fineſalt- 
petre with two parts of pounded ice, and M. Regumur's thetmo- 
meter will deſcend in it but 3 degrees and + below the freezing 


int: | 1 95 
Pe hat had caus'd this miſtake is, that people generally made 
vſe of ſalt-petre of the firſt or ſecond melting, as being the cheap- 
eſt : But, that ſalt- petre not being purified contains a great deal I ni; 
of ſea ſalt; and it was in proportion to the quantity of fea-ſalt, ¶ you 
that the effect was the greater. 5 5 1 
From this laſt obſervation one may deduce an A | 
method for trying gun-powder, For, as of the three ingredients Wl der 
of which it is made up, faltpetre is the only one that can 1n-W the 
creaſe the cold of ice; if one part of gun- powder, or a little il ren, 
more, be mixt with two parts of ice, and it increaſes its cold falt 
more than three degrees and a half, it is a fign that the faltpette the. 
contain'd in it is not well purified : And the beſt gun-powdet BI jou 
is that which does leaſt increaſe the cold of ice the 
4. Sea-falt, that is, the bay falt, which is commonly * ) 

| —— 
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able in France; and that which is immediately taken from 


the mines, call'd ſal gemmæ, do, for the moſt part, give the 
geateſt degree of cold: For, pot. aſn ſometimes gives 3 little 
nore, but generally leſs. Sea - ſalt mixt with ice in the afore- 


lid proportion gives 15 degrees of cold on M. Reaumur s ther- 


nometer, and /algemmæ 17. 


; Aſhes of green wood | z degree: 
Xö ( X | 5 
7 vitriol | "Mp 
8 tartar | | I 

5 common pot-aſh (in France, call'd+ 
. ſoude ordinaire.) | 3 
10 Pot · aſn made of vreck or ſea-weed 11 


This laſt pot-aſh may be ſubſtituted inſtead of ſea-ſalt, for 
making 1ce-creams, in places where ſalt is dear, as in France, 
where it is ſold for 10 ſols a pound. 1 . 

iſt. Becauſe in France this pot- aſh is ſold only for two ſols 
nd a half a pound. Ts 

2dly. Becauſe, not freezing ſo faſt, it does not ſpoil the 
creams, by reducing them to ificles. 

zdly, Becauſe ice creams, made this way, will keep longer 
n a condition fit to ſerve at table. Es 


11. Sugar gives 4 Bo 4 degrees 
12. Allom ES fo 15 

13. Salt of glaſs © 10 

14. Sal ammontac "© 12 4 

15. Quĩck- lime | 1 


16. Sal Glauberi -" | 


U 


19. The cold of ice may ſtill be conſiderably increaſed by a 


=y 


mixture of ſpirit of wine; about a drinking-glaſs full of it to a 
pound of beaten ice, 273 | 

18. The cold of ice will not increaſe, unleſs the ice melt. 

Experiments. Put into one veſſel four ounces of ice pounded 
very ſmall, and into another veſſe] two ounces of ſea- ſalt; ſer 
the two veſſels in a mixture of ice and ſalt, which is ſtill to as 
rnew'd, till, by means of the thermometer, you find, that the 
lalt and the ice of the two firſt veſſels have acquir'd each of 


them ten or twelve degrees of cold; then mix your ſalt with 
jour ice, and this mixture will not increaſe the degree of cold 


the ingredients had acquir'd, becauſe the mixture does not melt, 


Veri A. H h h | | But 


— 
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But if, inſtead of ſat, you mix with your ice ſpirit of nitte 
cool'd to the fame degree às the ice; as this laſt is liquid i 

will melt the ice, and conſiderably increaſe its degree of cold. 
1.59. Salt, mixt with water, inclenles its degree of cold. 

20. Of all ſalts, /a} ammomiac gives the greateſt degrees 
cold: So that if that ſalt has been cool'd in ice; and then one 
: part of it be thrown into two parts of water, cool'd to the ſame 
degree in ice, that water will become colder than ice, and will 
freeze other water thrown into it in a ſmall quantity, M4 

This laſt obſervation may be applied tothe cooling of liquor, 
where no ice is to be had: For, there is hardly any place, but 
what has wells; how the water of a well moderately deep wants \ 
about eight or ten degrees of the cold of ice; and ſal ammoniac, per 
being cool'd beforehand in rhe well, will, by mixing with ſome abo 
of the water of that well, come very near to the cold of ice. whi 


An Obſervation of the Magnetic Needle, being 5 affectel bet 
FEE ha Cold, as not to traverſe, by Capt. Chriſtopher Mid. p 
dleton. Phil. Trani. No 449. p. 310- „ 


N Phil. Tranſ. No 418. Captain Middleton made mention WM vas 

of a ſtrange phenomenon, relating to the ſea-compals, which 
he had frequently obſerv'd, when among the ice in Hudſon's tt 
Bay ; to wit, that the magnetic virtue of the needle was fo far ber 
Joſt or deſtroy'd, that it would not traverſe as uſual, even when WM {ev 
the ſhip was in a conſiderable motion: And in his voyage thi- WM tim 
ther in 1737, he obſerv'd that the compaſs wauld not move at det 
all, any longer than the quarter-maſter kept touching it. tc 
There was then much ſhow on the land, and feveral. ifles of WW ma 
ice round them, and the ſea not very ſmooth. The Captain Wl the 
ordered one of the compaſles to be brought into the cabin; but WI anc 
he did not find it any better, till it had ſtood near the fire 


about a quarter of an hour; and then it began to traverſe. very Wh het 


well, He then order'd it to be placed in the binnacle, and ano- WI he! 
ther to be brought into the cabin; changing them alternarely ¶ anc 
thus every half hour; and he found by this means he could 
make them traverſe, as well as in any other part of the world. 
He was obliged to continue this practice, 'till they got near 100 
leagues from the coaſt, but afterwards he had no occafion for 
that trouble. | | 5 ( 

W hat ſhould be the cauſe of this ſurpriſing phenomenon, he 
cannot conjecture; being certain that the compaſſes, as to their Wi Y. 
n ſtructure, were very perfect, and anſwer'd very well I pa 
both before and after, during the whole voyage. There is never il | 
8 | | x WW 1 


* 


tre, ay oil uſed to make them move eaſily: For, in that caſe it 
d. i night often congeal, and ſtop the motion of the chard. But 
Id. „hether the cold of the climate hath a power to deptive the 
| needle of its virtue for a time; or that the friction ũs thereby 
ee ol increaſed to ſuch a degree, as that it cannot be overcome by the 
one magnetiſm, he could not ſay; but the fact is certain and ſur- 


* 


lame priting. e / | (4 

wil , ak ole e eds a 
1 uncommon; Palſey of the Eye-lids ; by Dr. Andrew Cant- 

on wel. Phil. Trani. Ne. 449. p. 311. 

but ll Nun about 30 years ef age was troubled with as fingular 

ants a diforder as the Dr. ever heard of; viz. an intermitting 


ac, periodieal palſey of the eye · lids, which began every evening 
ame Wl about 5 o'clock, with a defluxion from the great canthus of a 
whitiſh matter of ſome eonfiftence : So that ſhe continued blind 
| all next morning; and then recoyer'd the ute of her eye-lids, a8 
ür. ee 2 | 18 


id. This diſorder held her for links months; from which time all ; 


remedies order'd her by her phyfician proving ine ffectual, ſhe 


jon Wi vas ſent to Balleruc for the benefit of the waters. | 
ich The Dr. had a fair opportunity (as the patient and he lodged 
1s i the ſame houſe) of obſerving the effects the waters had on 
ar I ber. She was pump'd on the back part of her head and neck 
en {even times, without receiving any ſenfible benefit: The ninth 
11- time her diforder ſeiſed her an hour later than uſual, and the 
at N defluxion became leſs and thinner. The next evening it became 
wo hours later, and the following night ſhe had as much com- 
of mand of her eye-lids as ever. She took the douche (for, 16 
in I they call this way of pumping) the next morning and evening, 
ut and was entirely cured, ns Tag, 
e The Dr. fat with her an hour that evening, carefully obſerv'd 
ber eye: lids by candle light, and aſk'd her ſeveral queſtions on 
E 


her diſorder. She open'd her eyes as well as the Dr. did his, 
and ſet out next 1 Montpelter. 3 5 


An Account of a Man whoſe Arm with the Shoulder-blade 


John Belchier. Phil. Tranſ. N“ 449. p. 313. 
0 NE Samuel Wood, about 26 years of age, being at work 
in one of the mills near the iſe of Dogs over againſt 
Leprford, and going to fetch a ſack of corn from the further 
part of the mill, in order to con ve 
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ug torn off by a Mill, on the 15. of Aug. 17373 by Mr. 


y it up into the hopper, cate- | 
h.h 2 . 8 8 leſely 
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leſsly took with him a rope, at the end of which was a flit 
Knot, which he had put round his wriſt ; and paſſing by one 
the large wheels, the cogs of it caught hold of the rope, and 
he not being able to diſengage his hand inſtantly, was draw; 
towards the whee), and 2. off the ground, till his body be 
ing check d by the beam which ſupports the axis of the wheel 
his arm with the ſhoulder- blade was ſeparated from it. 

At the time the accident happen'd, he ſays, he was not ſenſi 


ble of any pain, but only felt a tingling about the wound, au 1 
being a good deal ſurpriſed, did not know that his arm wal thc 
torn off, till he ſaw it in the wheel: When he was a little zwa 
cover'd, he came down a narrow ladder to the firſt floor of H 1 
mill, where his brother was, who ſeeing his condition ran dow neat 
ſtairs immediately out of the mill to a houſe adjacent to ti ' 
next mill, which is about 100 yards diſtant from the placi ner 
where the accident happen'd, and alarm'd the inhabitants J 
But before they could get out of the houſe to his aſſiſtance, h »h 
had walked by himſelf to within about 10 yards of the houſe Ml ble: 
where being quite ſpent by the great effuſion of blood, hel bar 
fainted away and lay on the ground: They immediately too pre 
him up, and carried him into the houfe, and ſtrew'd a large 
| mp] of loaf- ſugar powder'd into the wound, in order te 4 
ſtop the hemorrhage, till they could have the aſſiſtance of Ml 
ſurgeon, whom they ſent inſtantly for to Limehouſe ; whi 1 
brought with him an apparatus for a broken arm, which he un 
derſtood by what he could learn from the meſſenger to be the ſw 
caſe: However, he ſent home for proper dreſſings, and when he pe 
came to examine particularly into the wound, in order to ſecure * 
the large blood-veſſels, there was not the leaſt appearance off to 
any, nor any effuſion of blood: So having firſt brought the ff 


flelhy parts ef the wound as near together as he could, by means 
of a needle and ligature, he dreſs'd him up with a warm digeſ . tc 
tive, and applied a proper bandage. The next. morning be it 
open'd the wound again, iv company with two ſurgeons more il lo 
and not perceiving any effuſion of blood at that-time, he drelsdM li 
Him as Fefore, and {ent him in the afternoon to St. Thomas's dt 
Hoſpital, where he was admitted a patient under the care oH th 
Mr. Ferne, from which time he was conſtantly attended, in ex- to 
pectation of a hemorrhage from the ſubclavian artery: Bat b 
there being no appearance of freſh bleeding, it was not thought ti 
proper to remove the dreſſing during the ſpace of four days, b 
when Mr, Ferne open'd the wound; at which time * 

. : | | there 2 
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here was not the leaſt appearance of any blood · veſfeſs : So he 
dels d him up again, and in about two months time the cure 
vas entirely completed. be 255 3 4 
Upon examining the arm within a day or two after it was 
ſeparated from the body, Mr. ZBelchier found the Sag frac- 
tur d tranſverſely, as were likewiſe the radius and ulna in two 
places : But whether theſe bones were fractured before the arm 


1 


vas torn off, the man could not poſſibly judge. 


- $4 2 


\ The: muſcles inſerted into the ſcapula were broke off near 

way with it entire. 2 

. The latiſſimus dorſi and pettoralis were likewiſe broke off 

near their inſertions into the os Humeri. | WES, 
The integuments of the ſcapula and upper part of the arr 

were left on the body, as alſo the clavicle. 1 * 69g] 


But what is very ſurpriſing is, that the ſubelavian artery, 
which could never be got at to be ſecured by art, ſhould not 
bleed at all aſter the firſt dreſſing; the artery being ſeparated fo 
happily, that when its coats were contracted, the fleſhy' parts 
prets'd againſt its mouth, and prevented any effuſion of blood. 


4 Bullet lodged near the Guller for almoſt a Tear ; by Ge orge 
Lord Carpenter. Phil. Tranſ. N“ 449. p. 5 ©" Wes le, 


T HE late Lord Carpenter was wounded, at the defence of 
the breach of Brebuega in Spain, in the mouth, by a 
ſmall muſket-ball, which, having taken away part of his up- 


roke and ſplinter'd part of his upper jaw-boge, went thro* his 
tongue, and lodged itſelf near his gullet, where it remain'd 
fity one weeks and three days, before it was extrafted. 

The ledge which was made upon the bullet by the two fore- 
teeth, lying almoſt by the gullet, and continually grating upon 
it, occaſioned an intolerable pain, and hindering him from twal- 
lowing any thing but liquids, it brought him ſo low, that his 
life being deſpair'd of, to make a final trial, his tongue 'was 
drawn out as far as poſlible ; and one of the ſurgeons feeling 
the ball with his probe, which he then took to be a piece of a 
tooth (ſeveral pieces of teeth having been beat into his tongue 
by the bullet) and endeavouring to extract it, he took hold of 
the ledge with his forceps, and pull'd the ball out, after which 
he recover'd in a few weeks. | TENT 

The marks of the foreteeth were to be ſeen on the bullet, 
and where it flatted upon the jaw-bone. 


their inſertions, but the muſcles ariſing from the ſcapula came 


* lip, beat out all his teeth, excepting two, on one ſide; 


There 


. There is an extraordinaty account of a gun-ſhot wound; 
Pu, Tranſ. N* $20, being the caſe of ane Dr. Fielding wi 
was ſhot in near the eye; and after 29 years the bullet was t 


out near the pomum Aami. e ee 
As obſtruction of the Biliary Ducts, and an Lang bean | 
. he, Call bladder, diſcharging upwards of 18. Quarts 9 


Bilious Matter % 2 5 Days, without apy apparent defect in 
de Avimal Finidions; by Mr. Claudius Amyand. Phi 


" 1 


— Tranſ. N* 449+ Pp. 317. 25: 51017 hy 5 i, 

13 O NE Mr. Le Grange, about 50 years of age, of a falloy 

13 bilious complexicu, died * an abſceſs in the gall blad 
er. ny Tera 10 SH Org e enn es ot AY 

Dr. Vatas his phyſician in ordinary ſays, that about 14 yean 

before, this Gentleman was afflicted with a tertian ague, which 

vas cured by the bark; and from that time had icomplained of 

z ſenſe of weight, and ſome uneaſineſs and hardneſs in the re- 

gion of the liver and Bonborygmi, which were reliev'd by fre- 

mept purgat ions; notwithſtanding; which, he had enjoy'd-all 

appearances. of health, till about four months before his 

death, when ſome ſymptoms of the jaundice firſt begah to ap- 

Pear on him, which had gregily jndtcafedfive or fix weeks be 

fore he died, when. he- began to complain of ſhooting pains on 

the tight Hypoc hondrium; which was ſeon followed with 4 hard 


* 


inflammatory tumour thete, tending ta ſuppuration. 
- May 4. Mr. Amyand met Dr. Vatas and Mr. Fiq uel his fur- 
geon, in order to open a large abſceſs pointing below the catti- 
| of the ſecond and third ſpurious ribs on the right ſide. It 
was determin'd to open it immediately with a lancet, where- 
ppon a pint of a purulent fetid matter was diſcharged, The 
aperture being large, and the dreſſings eaſy, by the next day it 
was found, that a very large quantity of /anies, and ſome pus 
Jeſt in the bag, had found a vent; and chis was fo great, that 
it was thought proper to renew the dreſſings twice a day. 
This had the deſir'd effect ſo far, that from this time the 
matter decreaſed daily till the 12th of. May, when during the. 
night, the wound had diſcharged near two quarts of matter of 
a ſaffron colour, intermixt with large flakes. and thick lumps of 
2 coagulated lymph or jelly, tinged of a deep yellow; and what 
ſurpriſed no leſs was, that upon dreſſing, way was made forthe 
diicharge of about a quart more of the ſame, as the orifice of 
the burſted bag was enlarged, to favour the coming out of the 
large flakes and lumps of jelly, ohturating at times 3 
ff. 8 WJ n N 
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Nuring this day the diſcharge was very great, and at night 
out a pint more of the ſame matter was emptied : From this 
ime a ſhort and thick cannula was left in the opening of the 
wrſted bag, this caufing a more eaſy and cofiſtant diſcharge ; 
nd a vulnerary injection, ſtrongly ſaturated with ſpirit of wine, 
ad the good effect to diminiſh it very cotiftdtrably ; but yet ie 
continued ſo very great, that there was juſt, feaſon to apprehend 
he patient would ſoon fink under ſo gat à ff of this bilious 
natter, and the rather as his ſtomach and teſt failed him; but 
he diſcharge daily leſſening, and his appetite and reſt returning 
v proportion, he recovered ſtrength —_ to be able to walk : 
All this while the appearances of the jaundice were wearing off, 
de urine was returned to its natural colour, and the patient ha 
reularly a natural ſtool every day, till about 8 days before his 
tath 5 when his body becoming coſtive, the phyſician found it 
xceflary to diſcharge the feces by clyſters and lenient purges: 
Whilſt Mr. Amyand attended him, his belly was · always free 
tom fullneſs or tenfion, being ſoft and lank, and he leſs troubled 
with wind, than he had been for many years before: Two days 
tefore he died, he went to air himſelf in another room and | 
aught cold: This is preſumed to have occafioned a fever, fol- 
bwed with a lethargy, in which he continued till the 2gth of 
May, when he died. EDS | 3 
Upon diſſection, 1t was obſerved: that the patient was not 
ear o extenuated, as might have been expected, after ſo great 
diſcharge. of bile and lymph for 25 days; for, much fat was 
ll obſerved under the ſkin and elſewhere, and his fleſh not 
nuch funk from the natural ſtate, but the blood - veſſels were 
bund extremely empty: In the abdomen the caul or omentum 
vas ſhrivePd up, and adher'd to a great bag or cyſtis, affixed 
o the 1nfide of the great lobe of the liver, and ſtretching from 
tence along the right flank, over one half of the kidney on 
mat fide ; The left lobe of the liver was removed from the left 
fide to the right, not reaching farther than the right edge of the 
lartilago enfiformis, and the pylorus: The ligamentum latum 
ſiſpenſorium hepatis was drawn backwards into the right po- 
chondrium: The liver was of a natural colour, but very ſmall, 
ind more decayed and watted in proportion than the other v 
erg, but as free as they from any preternatural adheſion, ob- 
truct ion or jaduration ; and the bag or cyſtis, ariſing from it, 
trongly adhering by its outſide only, to the peritonæum, doun 
v the right kidney. ä 


2 


Upon 
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kaſt wounded or affected the liver itſelf: So that the large 
quantity of bile and Iymph daily diſcharged thro' the inciſions. 
muſt w_ proceeded from the internal ſurface of the diſtended 
all. bladder. e © ng 449 
i This put them upon enquiring for the radices = and the 
hepati-cyſtic ducts, namely, thoſe very duets which Giovanni 
Caldefi has ſo carefully traced in ſeveral animals, and delineated” 
in his Obſervationi Anatomiche al illuſtriſſimo S. Franciſco 
Nedi, 1687. and which Verbeyen has diſcover'd in the bullock 
kind, but could not trace in human ſubjects; namely theſe 

oo whereby fo great a quantity of gall has been depoſited in | 
the gall-bladder ; for as much as the ductus cyſticys was obtu- 
ml whereby ſome anatomiſts have ſuppoſed the gall to flow 
back from the hepatic ducts: And upon diſſection, was traced 
atrunk like that, which B:idJow and Winſlow obſerv'd in man, 
and like that formed by ſeveral branches in the liver, and diſ- 
charging itſelf into the gall-bladder. . 3 

The ductus communis 'choledochus was found empty, and 
opening, as uſual, into the cavity of the duodenum ; but the 
ic duct was compreſſed by the bag in ſuch manner, that 
wthing could paſs thro! it. LE 

The ſpleen, pancreas, and all the other viſcera, were in a 
ratura] ſtate, ſaving (as hath been already obſerv'd) that ſome 
of them had changed their natural ſituations. 5 

Upon the whole it appears, 1. That the animal functions 
bare been noways vitiated by ſome of the _ having been' 
lifplaced ; and notwithſtanding that for 25 days the diſcharge 
of the bile thro' the wound had been ſo great, that little was 
| to paſs into the duodenum, nevertheleſs he digeſted his food 
nell. The ſtools continued regular, till within a few days be- 
fore he died; and even to the laſt the feces all along retain'd 
heir natural colour. © ES . e 

2. It may be obſerv'd, that the jaundice in this patient was 
wt occaſioned by the obſtruction in the cyſtic duct, tho? that is 
magined as a common cauſe of this malady : For, this obſtruc- 
ton muſt have been of many years ſtanding, and this patient's 
undice was of a very late date. Nor was his jaundice owing 
o any retention of the bile in the porus biliarius, from the tu- 
mour continvally preſſing that duct, and thereby obſtructing 
the free diſcharge of the bile from the glands of the liver into 
the duodenum and gall-bladder ; nor even to the ſtrong com- 
weffion and total obſtruction of ſome, yea almoſt all the biliary . 
lufts, viz. the pors biliarii, the ductus hepaticus, the hepare- 
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cyſtic, and the ductus lee and communis choledothiis the | 
eated in the cavity of the great lobe of 


principal of which are | 
the liver, under the preſſure of this great and hard tumour, and 
under its increaſe for near 14 years together, obſtructions and 
compreſſions generally accounted as primary and idiopathic 
cauſes of the jaundice ; becauſe no diſtemper like the jaundice 
had appear'd in this patient till a few months before his death; 


and no true jaundice till within a few weeks, and only then'as 


- - 


the abſceſs formed in the neighbourhood of the livet had 


brought an inflammation there : But as all the ſymptoms of his 
. Jaundice began to wear off, ſoon after the pus had got a vent, 
vis. as the inflammation of the liver, brought on occaſionally 


by a ſoppuration in the neighbouring parts, wore off, and ſome 


days before the burſting of the gall-bladder, it does not appear 


unlikely, this inflammation of the liver was the pathognomonic 
cauſe of the jaundice here; which inflammation of the liver, as 


it was accidental; fo the jaundice occafion'd thereby was actu- 
ally removed ſoon after a vent was made for the purulent matter, 
which had occafion'd this inflammation o. 
N. B. The figures refered to were done by memoty.” 


. 


A (Fig, 2. Plate XII.) repreſents the external ſurface of the 


right lobe of the liver. : 

B. B. Parts of the ſame. „ 
C. C. The ligament which ſuſpends. the liver to the dia- 
phragm. 4 T3 be af 1 22005 
D. D. The ligament which ſuſpends it to the cartilago 

 enfiformis. : 7-1 
E. Pa 


» 
7 


emptied of its contents, ariſing from the cavit 
lobe, 10 to 12 inches in circumference. 

F. F. F. F. Its adheſions to the peritongum. 15 
G. An opening into the external bag or abce/5, or inciſion 
into 1. 63 3 N | | 
H. H. H. H. H. e arg and inequalities in it. 

O. O. O. O. The angles of the c3/tis open'd, ſhewing. in it 


back parts an elongation opening into it at P. 


A. A. A. (Fig: 3.) repreſents the concave fide of the liver. | 
B. The vmbilical vein. [f 
C. The veſica biligria emptied ; which when full cover“ 
almoſt all the inſide of the right lobe on its back part. 


D. D. D. D. D. D. Several elongations or expanſions of thi 


4 
U 


* 5 oy 


Les opening into the gall-bladder, 


E 


ct of the gall· bladder below the liver in its fore-part 
* of the right 8 


{ending by theſe dufts, will preſs u 


o * 
* * = . 
= * 
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E. The cretaceous bag in its duplicature full of a chalky 
matter, intermixt with hard white irregular ſtones, . 


FL * * 
8 - 4. 


Some Obſervations on the above mention d Caſe; by Dr. len- 
ander Stuact, Phil. Tranſ. No 449. p. 325. 
12 E Dr. points out what appears to him to be the mecha- 
-nical and neceſſary connexion between the apparent cauſes 
and the effects in this uncommon caſe. e ; 
1. As to the original or prime cauſe of all the ſymptoms, to 
wit, the diſtention of the gall-bladder, now become a morbid 
tyſtis of an enormous fize, TT.... be es heh, 
If we confider the ſize and figure of the liver, the fituation 
of the gall-bladder, with the courſe or direction of the biliaty 
veſſels, from various places of the liver, towards that. narrow 
ſpace where the pori biliarii open into the cyſtis, it will ap- 
pear, that in almoſt every poſition of the body, at leaſt in an 
erect, ſupine and lateral pofition, ſome of theſe biliary ducts, 
terminating in the gall-bladder, are perpendicular or nearly 
perpendicular to the horizon and to the cyſtis: Therefore, as 
far as gravity takes place in the animal oeconomy, the bile de- 
n the contents of the full 
9 ſtis and its fides, as a cylinder of that fluid, of the length of 
the ſecretory ducts or tubes, and of the diameter of the cy/tss.' 
| Befides this, the extremity of every one of theſe ſmall dufts 
conveys its fluid into the fall cyſtis, as a wedge acted upon by 
the repeated ſtrokes, impulſes or preſſure of the circulating 
blood of the vena porta, where it ſupplies the gland at the 
origin of each ſecretory duct, | en, > | 
Therefore, by the known Jaws of hydroſtatics and mechanics, 
it is plain, that the force of this ſecretion of the bile into the 
gali-bladder is very great, and the quantity thereof conſider- 
able; ſufficient at leaſt to diſtend the cy/zis to an enormous. 
pitch, where the diſcharge by the ductus cyſticus is not equal to 
the ſecretion by the pors biliaris, and the duſtus heparito- 
yticus. | By - . I 1 
Theſe ſaid powers do ſufficiently account for the diſtention of 


r 


«m3 FA) + 


the abdomen in an aſcites, of the womb in geſtation, of the 


bladder in a morbid or vohantary retention of urine ; as alſo of 


morbid impoſtems or tumours, and of the gall-bladder in the 


caſe before os. 5 | 5 
But this diſtention could never have happened, without a 

toral or partial obſtruction of the excretory duct, namely the 

dactus cyſticus. TT [OY ot OT CONIY 

RT "LEES Had 


* 
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Had this obſtruction been at once total. as when 4 calculus 
is thrown ſuddenly out of the cyſtz5 into the duct, and ſtops it 
entirely, he muſt — had the jaundice immediately, or very 
ſoon after: For, notwithſtanding the ſtrong powers above · men- 
tioned, it would have been impoſſible for the ſides of the cyſtis 
to ha ve yielded to ſuch a ſudden dilatation, no more than the 


womb in the firſt week of geſtation can be dilated to the pitch 
it js brought to in the ninth month, without a rupture: 80 that 
the dilatation here muſt have been very ſlow and gradual; and 


therefore the obſtruction muſt have been at firſt, and probably 
for ſeveral years, only partial; and the gall bladder tbus ſlowly 

diſtended, gradually yielded and gave way only for the reception 
of the exceſs of the ſecretion beyond the excretion; and ſo pre · 


vented the jaundice, or regurgitation of the bile into the blood. 
This partial obſtruction of the ductus cyſticus may probably 
have been occaſioned by one of thoſe {mall ſoft incyſted tumours, | 


lodged between the membranes of the cy/tis fellea, near the 


origin of its excretory duct, containing a ſoſt white pultaceous 


matter, with calculus's or chalky concretions in its centre. 


| If this was the caſe, it is conceivable that while the contents of 


this ſmall .incyſted tumour was fluid or ſoft, it might not be 
capable to obſtruct entirely the current of the bile throꝰ the ex- 


cretory duct: But as the matter of it grew thicker, and its bulk 
increaſed, by preſſing gradually more and more upon the duct, 


the obſtruction muſt increaſe; and the formation of calculus's, 
by their preſſure, muſt at laſt make the obſtruction total, 


But as the cyſtic duct was at opening of the body, entirely i 
. coaleſced and obliterated, its vicinity and ſituation, with reſpect 
to theſe ſmall incyſted p iltaceous and cretaceous tumours, cannot 


be preciſely determined; and therefore this is offer'd only as a 
. Probable conjecture, | 


The bulk, contents and adhefions of the gall-bladder to-the 
right fide, were without doubt to the patient a very ſenſible, 


and to others a viſible cauſe of his firft ſymptom, 18. the in- 


creaſing weight he felt in the region of the liver, for 14 years 


before his death. | 


Tube current of moving humours in the animal body is always | 
determined moſt ſtrongly to the place of leaſt reſiſtance : There | 


fore, by the partial obſtruction of the cyſtic duct, a greater 
quantity of bi le than uſual will be forced upon the biliary dudts, 
leading directly from the liver into the great hepatic duct, to 


diſcharge itſelf by the choledochns communis into the duodenum, | 


ſpfficient for the moderate uſes of the animal oeconomy; tho 
* . mma Sp 
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not {6 perfectly ſufficient, but that the periſtaltic motion in the 


preſent caſe felt the want, or at leaſt the defect of the cyſtic bile, 


o far as to become weak and iĩmperſect; too weak to propel the 
feces, or keep the elaſtic air within due bounds; and therefore 


the patient muſt be ſubje& to flatulent diſtentions, and ſome de- 


gree of coſtiveneſs, only to be reliev'd by ſupply ing the want 
of a ſufficient natural ſti mulus of the gall, by the artificial ſtimu- 


us of purgatives and clyſters, to aſſiſt from time to time the ex- 


polfion both of the fices and alſo of the flatus's, for the eaſe of 


the patient, as was practiſed in this caſe, 

As to the jaundice, it began to ſhew itſelf four months before 
the patient's death, and continued increaſing till the external 
purulent tumour in his fide was opened, and then it began to de- 
cline, and quite diſappear ſoon after the gall-bladder burſt, 


It is caly to conceive, that ſo long as the gall, deſcending 
from the pors biliarii, could make its way into the cyſtes . . 


fellea, and dilate it; there could be no regurgitation of the bile 
into the blood; and therefore no jaundice. © 


But ſo ſoon as the pi beg | 
the neighbourhood and contact of the diſtended gall-bladder, 


it encroach'd or preſs d upon the cyſts fellea, by the force of a 
great many veſſels, pouring pus into the cavity of the impoſtem, 


urged on by the circulation of the blood, which is more forcible 


in theſe veſſels than in thoſe of the liver. | 

And therefore this purulent tumour increaſing, will very for- 
cibly incroach on the cyſtis fellea in contact with it; and not 
only hinder its farther Fr 1 

fins to regurgitate or return again by the pori hiliarii upwards, 


and from thence by the capillaries of the cava, into the blood; 


and ſo produce the jaundice, without raiſing an inflammation 
or obſtruction in the liver itſelf, whoſe veſſels and paſſages re- 
main open, tho” the bile take a retrograde coutſe in its biliary 
 tecretory duets. oy 5 5 8 


hut fo ſoon as this acceſſary preſſure is taken off from the 
Mis fellea, by opening and emptying the purulent tumour or 
impoſtem in its neighbourhood, adjoining and adhering to it, 


the bile begins again to flow freely into the cyſtis fellea, and 


dilate it as before: Therefore, the ee, of the bile 


into the blood ceaſeth, and the jaundice begins to decline. 


Then ſo ſoon as the rupture or burſting of the gall-· bladder 
happened, and it began tobe emptied; all degrees of reſiſtance 


being now entire ly taken off from the pors hiliarii, they throw 


out their contents ſo plentifully, that the hepatic ducts are gra- 


Adually 


rulent impoſtem began to form itſelf in 


ſtention, but even force the gall it con- 
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purging medicines or clyſters, which alſo had but a very, ſkende 
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dually fruſtrated : by: ſuch. a. ſtrong revulſion ; the-bile Deine! 
flow all to the waunded and almoſt emptied cyſtis ealiarya, an 
either very little or nonè at all to he carried by the ductus lens 
. Zicus to the chofedochus communts, whoſe diameter and paſty 
into the duodenum was found larger, than uſual, but empty. 
In this ſtate, wþich was the Jaſt ſtage of the diſtemper, th 
n motion begins to fail, the expulſion of the ces 
be very tardy, or not at all to anſwer without. the. afhſtance 


effect; the patient ceaſeth to be nouriſh'd (tho, be tog a com 
petent quantity. of food) and dies in /a week after this, coſtire 
zdeſs began. e 5 1 
I The degree of perfection of the natural, vital and anime 
functions in this perſon, during 14 years indiſppſition, w. 
certainly oing to the ſoundneſs of all the viſcera; and a 


W; 

. almoſt ſufficient ſegretion and excretion of bile. by .the du . 
Huapaticus into the choledochus communis, whoſe vity ard dam 
Paflage into the duodenum was large aud open; which could ther 
neither have been, nor have continued, without a continua fide: 
.and proportional flux of bile.;thro' it. G e cop] 
For, it is well Enqwn, that as ſoon as the fluids ceaſe. to foi tun 
thro”. their natural dutts, . their ſides ſoon coll apſe, coaleſce, an ing 
at laſt entirely ſhut, up: Thusthe #7 4chus, and canalis arri N 
oſus Botalli in the falus, ſhut yp entirely, ſoon after, the binb . ite 
And the Dr. and Mr. Ampaud had lately ſeen, one of t of » 
ureters entirely collapſed, and ſhut, up, for want of. a fluid fron jud 
the Kidney, which had ſecreted no urine for ſome, time; having 
become a cyſtis, fill'd with a thick white pultaceous mater and 
nearly. of a chalky confiſtence. = fat 
Therefore, as the ductus cyſticus was found obliterated, a oft 
the choledochus communis large and open, it is plain, that nM fic 
bile had for. ſome time flow'd thorough the former, and thall 1:0 
there was a conſtant ſupply from the ductius hepaticus tot lik 
Anatter, for the uſes of the animal oeconomy, till the wound o of 
rupture of the gall-bladder, gradually abating its current by thi W2 
channel, at laſt ſtopp'd it quite, and put an end to the patient the 
life ina few days after. 3333 eee, i. 
The moſt eſſential points in this caſe, bearing a conformity co! 

with what the Dr. obſerv'd in a former Tran/aftion, concern len 
ing the uſe of the bile in the animal occonomy, may ſo far fr ed 

30 confirm it. 5 | wi 
w_—_ nk 
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Waters, commonly calld Cement- Waſſer; by M. Matthias 


Belius. Phil. Tranſ. No 450. p. 351. Tranjlated from the : 


Lat in. v.25 | 45 pn : 

HE S E ſprings are a mile to the north of the town cf 
on Neuſohl, in the large copper- mine, call'd Herren grunũ: | 
The time when they were firft diſcover'd and obſer ved, is uncer- 
ain: That they were not known in the days of George Agrs- 
ia, the German Plim, may be concluded from his ſilence 
about then. 8 


After the lacking and burning of Neuſobl in 1605 by Botskay, = 


the miners, to {ave their iron tools, as their hammers, Cc. 
other effects, hid them in the mines; where remaining for 
upwards of a month, they were found in thoſe moiſt places 


corer d over with a cruſt of copper, which was the thicker, the '_ 
damper the place was where they had lain. From thence. they. | 


therefore concluded; that the waters trickling down along the 
ſides of the mines, muſt be endued with a quality of producing 
copper, which at length gave occafion to their making wooden 
trunks, for colle ing theſe waters, as at Schmolni tx, and arch- 
ing them over. e e Mt n 
Now this compend ious method of producing copper approved 
itſelf ſo much, that there are upwards of 20 ſuch places; two 


of which M. Belius gives an account of, whereby one may eaſily 


ud ge of the reſt, 


The principal one is about 95 fathom perpendicular depth; 
ind you deſcend to it in a winding matiffer by ſteps for 151 


fathom : The water trickles down in ſingle drops from the ſides 
of the mine, and is received at firſt into a ſmaller veſſel, and 
after that into one larger, and divided into trunks. Into the 


fr are put the ſmaller pieces of iron, as horfe-ſhoes and the 


like, which in three or four weeks time are turn'd into copper, 


ef the ſame form as before, but embofs'd a little: And the 


water in this, has a much greater virtue than that receiv'd into 


the larger one: For, in the latter the iron corrodes flowly, and 
in ſuch manner, that at firſt only a ſlimy pellicle, of a yellowiſn 


colour, floats upon the ſurface of the water, which pellicle at 


length gradually adheres to the iron, when not entirely conſum- 
ed, like a fat ſlime, which the miners call der ſchmund; and 


which every month they carefully take from off the iron, and 
put in a peculiar high place to drain; and this they repeat 
till the iron, or the greateſt part thereof, be entirely conſumed. 


ks Hiſtorico-phyſical Obſervation on the Neuſohl Fierfolic 
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The ſecond vault is 15 fathom lower, which from its form 
and fituation, .is call'd the long vaulr : For, being two fathomy | 
in breadth throughout, it is 25 fathoms in length: In this the Ml ge. 
vitriolic water trickles more copiouſly than in the reſt of the MI 
- vaults: For, befides that it drops down from the fides and roof Ml im 
of the mine, it has. two conſtant ſprings, which continually WW an 
yield a ſtream of water of the thickneſs of a firaw. © | 
Both ſprings riſe from the ſouth ; and the firſt is three pace: me 
to the left from the entry of the vault, and the ſecond five Paces tri 
more inwardly : And that the waters may not be waſted, they WM qu 
are conveyed thro* {mall pipes, partly into wooden trunks and of 
partly into ſquare veſſels, into which at length are put old and Ml tio 
new iron. 17915 „ ee $78 al | 
M. Selius obſerved that the trunks for receiving the water 
and the iron, are ſo carefully diſpoſed on the ground, that none Ml «cl: 
of the water can be loſt: For what is receiv'd into one trunk, len 
flows into another, and from this into a third, and fo on; yet fan 
the efficacy of the waters is much diminiſh'd : For, in the firſt, 
the iron is conſumed ſooner and more ſtrongly ; but flower and pli 
more weakly in the ſecond and third. % i 
In this vault, from a middle wall, there trickles down a , 
peculiar and more limpid ſort of water, which is therefore 
receiv'd into a peculiar veſſel: And into this the copper, made WM fn: 
In the other vaults, is at length put, if they want to have it kin 
purer: For, this limpid water has the quality of rendering im- ma 
Pure copper more fine and bright: Befides the above receptacles | 
for the vitriolic waters, there are-up and down in the windings Wl {ria 
of the mines, damp places, where iron is tinged of a copper. M fon 
colour, which ſhews that all their moiſture is vitriolic. 
As to the water itſelf, it appears. greeniſh in the veſſels or | f 
reſervoirs; tho', in a clear glaſs, it be limpid, and tranſparent WF pre 
like cryſtal; it is inodorous, but of a vitriolic aſtringent taſte, WI 1ca 
and of a cold nature. M. Belius unwarily taſting a few drops WM into 
of the water at the ſprings, had his lips ſhrivel'd up inJluch man- MW tha 
ner, as thoſe, who arc juſt recover'd from a fever. After hav- WM beh 
ing rept thro? theſe 1tubterrancous paſſages for three or four [ 
German miles, he felt no pain in his lips, but a gentle kind of dat 
itching ; but upon coming into the open air, they began at fiilt a g 
to ſwell, and afterwards to ſuppurate : In other reſpects the 170 
water has the ſame efficacy, only where it happens to trickle WM whe 
down more copiouſly ; For then it is more dilute, and ſlower in \ 
conſuming iron. 7 8 46] | 
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The water is ſo far from ſpoilin the wooden trunks and re- 
ſerroirs, that receive it, that it hardens and makes them laſt lon- 
ger than uſual. | 

The vaults, in which the veſſels are included, have no ſtrong 
ſmell, nor any vitriol, which ſhoots every where elſe in this mine 3 
and this M. Belius takes to be owing to the moiſter air, 
which diſſolves it, and does not ſuffer it to coaleſee into fila- 
ments or cryſtals: Yet in ſome vaults, where theſe waters 
trickle down, one ſhall find a whitiſh ſtone in one place, and 
quite bluiſh, like vitriol, in another: And likewiſe at the ſides 
of the drifts, next the bottom of the vaults, there is a concre- 
tion of a kind of mean ſalt, which, mixt with a moiſt and yel- 
low earth, is inſipid, and friable like Japss ſpecularis. 

The miners, in deſperate caſes, do with great hopes of ſuc- 
ceſs, drink this vitriolic water as a medicinal potion, which at 
length cauſes either a purging or a vomiting, or both at the 
lame time. . | 

The uſe of it is ſafer in ophthalmia's, if it be cautiouſly ap- 


plied in the manner of a collyrium: For, vitriolic waters do 


' ſervice to the eyes', as Agricola ſays lib. II. p. m. 117. de 
natura eorum que effluunt ex terra. 

The copper, which theſe vitriolic waters generate, is much 
finer, more ductile, and apter to ſmelt and fuſe than the other 
kinds of copper; whereby goldſmiths have been induced to 
make bowls, drinking cups, and tobacco boxes of it. 

While this copper remains in the waters, it is much more 
ſtiable than when taken out of them: For then it hardens in 
ſome meafure, by a cloſer concretion of its conſtituent par- 
ticles, 19 a ap | | | 

The abovementioned ſlime is no other than indigeſted copper, 
precipitated from the water, and ſticking to the iron; which is 
jearly carried to the copper-forge at Neiſohl, and there refined 
into the pureſt copper, and that without any waſte; by reaſon 
that the iron which is conſumed by the vitriolic water leaves 
behind it a little heterogenous matter in the ſaid ſlime, 

Before theſe vitriolic veins of water were ſpoil'd by an inun- 
dation that happened within M. Helius's memory, it is certain, 
a greater quantity of copper was produced from iron: For, in 
1707 eighty eight centners of iron were turned into copper; 
whereas now ſcarce 20 centners a year. : 
| Whence we may cafily conclude, that that inundation greatly 
Impair'd the priſtine efficacy of the vitriolic waters; the veins, 


becaming more copious, entirely weakened the vitriolic ſpirit, 
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Delius comes now to give an account of the experiments he him. 
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Which they catried along with them; and the few vitriolic Wyich 
vaults," there formerly were, produced more copper, than 20 Mii 
vaulrs now; becaufe moſt of them do nut produce ſolid copper, 
Fat ſlime only, which, as has been ſaid, muſt at length be te. 
fied in a ſltong fire. SE | | 
Thus fir as to the diſpoſitien of theſe vitriolic waters; M. 


{elf and his frier ds made to f nd out their more intimate nature, 
Ex. 1. A pound of the ſtrongeſt vitriolie water, gradually 
and ſlowly evaporated, waT at firſt turbid, depoſiting a little 
dirty powder, which, afterwards boil'd to dry neſs, leit behiad 
it two ſcruples and a half of a greentſh remainder; this remain. 
der diſſi lv d in water, in the uſual manner, yielded a green ſo- 
lation; which at lengih filtred and evaporated, gave two fcruphs 
of cryſtals of vitriol. What remain'd of the powder was of, « bis 
dirty colour, and weigh'd fix grains: So that a pound (apothe- bin 
cary weight) of the vitriclic water icarce holds above two icru- er 
ples of vitric] of copper. | „ . 
Ex. 2. A pound of the ſame vitriolic water, precipitated Wai! 
with oil of tarrar, became turbid and of a ſea green colour; this, 2. 
at length filtred, left a remainder in the ſtrainer ; which dried, Male 
yielded two ſcruples and a half, with a little mean ſalt. ;nd 
Ex. z. In fine, a pound of vitriolic water in a glaſs accy- Ws if 
rately ſtopped, began to tinge inſenſibly of a copper colour, an Mar 
iron wedge that had been put into it, with bubbles adbering to Hippe 
it here and there; the following day, the water became turbid Wi, 
and whitiſh, with whuiſh ſtreaks obſervable at the ſame time Whit 
at the bottom of the glaſs, 8nl about the wedge: And ſome Wit w. 
days after, a dirty or copperiſh ſediment was obtery'd on the Nen 
ſame wedge. „„ | | | ende 
From theſe experiments we learn. 2 ee 
1. That this water is really vitriolic, and plentifully fatura- 
ted with vitriol of copper, and flows from metallic veins, 1a 
which the vitriolic pyrites is diſſolv'd. 
2. That the ſame water corrodes and diſſolves iron, and MW T 
precipitates its copperiſh particles; which inſenſibly put on the Hille 
3 of the iron, put into it, and to which they adhere ;z and Ii. 


this a more accurate inſpection of this copper abundantly ſhews: bet, 
For, it is not formed into a ſolid and ſmooth mats, but conſiſts of lone 
a valt number of little grains, which coaleſce into one friable ſha | 
body, like the {pawn ot fiſh, Dy lo al 
And indeed it is a thing well known both to chemiſts and Mequa 
metallurgiſts, and even to {.ch as are but moderately ao rt: Cane 
| wil 


olic 
20 
per, 
IEC» 
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kad ; lead copper; and in fine, copper iron. 4 


Hence, upon diſſolving a bit of copper in aqua forts, ard 


\fkerwards putting into it a bit of jron, the fame tranimutation 
nay be obſerv'd therein, as in the vitriolic waters; namely 
hat menſtruum will corrode and d iſſolve the iron, and at the 
me time the copper, mixt with the menſtruum, will be ſepa- 
ned from it, and ſubſide inſenſibly and ſlowly into the place 
of the iron. att t 07 eee e 

Since theſe things ar: really ſo ; we may bence refute the 
oncluſions, raſhly drawn by ſome from the effects of this vitri- 
pc water: , 1 923 5 

And 1. Since an equa! bulk of copper is uſvally got f:cm 
this water, with the iron put into it; ſuch argue wong who 
think, that the iron, corroded by the water, de paſites the cop- 
per particles it contais'd, as Jooſened from their tye, and 
atircly conſumes the-remaining material parts, or cauſe them 
raſh, | OE * 71 ; 5 : 

2. Nor can the eſſential tranſmutation of iron into copper 
uke place in this whole operation, of nature; which alchemiſts 
ind other pretended artiſts per{yade themſclves, and others; 
i if a more imperfect and ign ble meta] could be entirely 
changed into one more perſect and noble: For, it ſufficiently 
pears from the abote- mentioned experiments, and from phy: 
is, that the "aforeſaid vizriolic water does not transform iron 
no copper, but only depoſite its copper particles, with which 
was before impregnated. And M. Helius right from his 


dun obſer vation evince the quite contrary to what theſe prez 


ended artiſts affirm: For, if iron and copper, metals nearly 
lied, cannot, by the help of nature itſelf, be transformed 
Into one another, as, for 1nflaace, iron became copper, much 
ls can that be expected from art, even advanced to the greateſt 
Itch, 3 0 . 

pat among all the metals, copper and tron, are peculiarly 
lied to each other, M. Henckel has abundantly made our in 
lift, pyritum. p. 424. where at the ſame time, p. 422 he affirms 
hat, amongſt ſo many experiments, he did not meet with any 
lone, or copper ore, which the m+gnet would not attract: Sov 
that the attractive virtue of the magnet next to iron, is obſerv'd 
o affect copper: And fince iron and copper are metals that 
equally yield what is properly call'd vitrio]; a.thing «hich 
cannot be ſaid of the other metals undec the ſame ſpecies and 
| K k k 2 5 form: 
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ih theſe arts, that one metal is precipitated, by another: For, 
quickfi] ver, difloly'd ip agua fortis, precipitates ſilver; filver_ 
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any where, it muſt neceſſarily be diſcover'd by infallible-fig 
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form : For, they are of a like ſubſtance and colour, either pree; 


or blue; and were the pretended hermaphrodite vitriol found 


in the prefent operation of nature; and yet this never happens 
Moreover, that the vitriolic waters of Neuſobl derive all the; 
virtue and efficacy, as mention'd abore, from the vitriolic 97 
rites diflolv'd in ſubterrancous meatus's, is a thing both {elf 
evident, and confirmed by the works at Schmolnits : For, th 
whole tract of that town, both on the ſurface and infide, abound 
in 2 vitriolic Pyrites: So that the vitriolic water (cement. waſſer 
iprings up plentifully not only within the mines, but on theiff 
ſurface ; whence it happens that it is at the ſame time tronge 
and more efficacious to precipitate copper than the water it 
Herren grund: And the people of Schmolnit are wont, it 
dry weather, and when the yitriolic waters in the ſprings fail 
to water abundantly, with common water from the ne1ghbouring 
ſprings, the heaps of vitriolic pprezes landed from the mines, 2 
alſo the old drifts ; fo that this common water, by elixatins thi 
vitriolic pyrites, does thereby acquire its virtue of corrodin 
iron, and precipitating copper: Which happens thus; thel 
common waters running together into wooden trunks and veſſels 
do, by elixating the pyrites, acquire the ſame virtue and efficac 
with the native and vitriolic waters, | " 


A Bubonocele or rupture in the Groin, and rbe Operati 
made upon it; by Mr. Amyand. Phil. Tranſ. Ne 450 
Pp. 361. 5 | 5 ; 


che Sch of Offober, 1737, one Mrs. Benner, 70 year 
of age, of a thin habit of body, had à return of a tu 
mour in the groin, with unuſual pain, which was ſoon followed 
with a cruciating one in the belly, and ſuch colics, reachings 
and excrementitious vomitings, as uſually attend the 'ftrangula 
tion of the gut in the mi/erere mei. This came upon be 
unawares, and the diſtreſs ſhe was in made her forget that fo 
25 years before ſhe had had a ſwelling in the groin, as big 1 
a haſel-nut, which ſeldom had given her any uneaſineſs, an 
which ſhe never ſuſpected to be a rupture. Latterly the pi 
tient had been more ſubjeR to colics than uſual, but that u. 
imputed to bad digeſtions ; and that day ſhe had uſed no mc 
tion capable of producing a rupture: So that it was by chan 
that Mr. Deſpaignol, who was ſent for the next day, diſcover 
the cauſe of the complaint. She was blooded, clyſter'd, fo 
mented, poulticed and embrocated; but the complaints ſubſ 
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ing with a continual ſingultus, Mr. Amyand was call'd in the 
Ede tumour wid bow oblong; about the bigneſs of a hills 
egg, ſomewhat inflamed, yet not tenſe, nor ſo painful as to 
take much notice of it. 

Upon the repeated uſe of the above-mention'd means, and 
of lenient purges and opiates, the vomitings and hiccough were 
at times ſtopped, and the patient made fo much eaſier, as to 
ground hopes of ſucceſs; but as during fix days the patient 
had had ne paſſage, and the tumour could not be reduced, it 
was thought unſafe to delay the operation any longer. At this 
time ſhe was free from a fever, the belly was not tenſe, and ſhe 


” 


had conſiderable intervals of reft. - | 
Ide tumour felt unequal, tho' it appear'd even, and pappy, 
as the tumours of the omentum generally are; and therefore of 
that kind which is always moſt difficult to reduce, the omentum 
M4 having that elaſtic ſpringineſs which favours the replacing 
ot the guts. | | 85 b 
Upon diſſection it was found embodied in the hernial bag, 
and that upon the external ſurface of the flits in the abdominal 
muſcles, the folds of it had formed a round protuberance, not 
unlike the os tincꝶ in the vagina, or like a bourler, which, by 


compreſſing the gut, prevented its return into the belly, and by 
obturating the opening, as the gut preſs d upon it, had ſtrangu- 
lated about an inch of the gut eneompaſt by it in the Hernia. 


This being the 6th day from the beginning of this diſorder, 
the gut in that place was found of a very ſwarthy colour, but 
yet ſpringy ; ſo that it was not quite mortified. Ir lay inclofed 
ma net, formed by the omentum, (like a fiſh in a fiſhing net) 
ſtrangulating the gut under its preſſure without the abdominal 
muse 5 3 5 

It was wich ſome difficulty the omentum was torn off and ſe pa- 
rated from the bag it was attach'd to; and as this Jay in the way 
of the reduction of the gut, and almoſt ſphacelated; ſo it was 
cut off without any previous ligature, tho its veſſols were tur- 
gid and large, as it was impoſſible to pull it out ſo as to make 
the ligature upon the ſound part of it; after which the reduc- 
tion of the gut might eafily have been made, without enlarging 
the annular ſlit: For, this made no ſtricture to prevent it. 

But the quantity of the omentum within it being large and 
bulky, and the gut in a very crazy ſtate, it was thought more 

expedient to enlarge it, to make the reduction of the whole 
eaſy: Aﬀterwards the omentum was detach'd from its adhefion 


round 
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round this place, and pull'd farther out ; and a ligature being 
made upon the ſound part of it, that was alſo replaced in the 


betty, and the entrance ſtopt with a conical tent, dipt in the 
yolk of an egg and oil of St. John's wort; the belly wa 
embrocated, and the drrffings well ſecured: For, as the pa- 
tient was very much oppreflcd with an aſthma; ſo ſhe was 
obliged to be fitting in # 09's =— e 
From this time the hiccough and excrementitious vomiting 
_ diſappear'd, but the reachings and vomitings continued near 
fire days longer, before the feces, detain'd above the ſtrangu- 
' Jated gut, could make their way downwards, tho' they were f. 


quently invited by clyſters and lenient purges. 


The patient was blooded immediately after the operation : 


and ſoon after took an emollient and carminative clyſter, which 
was repeated night and morning; and anolly Jaxative.of tuo 
drachms of manna, and half an ounce of oil of ſweet almands, 
in mint and ſmall cinnamon- water, every four hours. 

At ficſt the evacuations were exceeding fetid, black, griping 
and frequent; but they became more moderate, as ſhe took ab. 
ſorbents and diluents; but yet ſo frequent, that it was thought 
proper to teſtrain them by gentle aſtringents; ſo that ſhe migbt 
be enabled to bear them. | | | 


In five or fix days the ſtools bad remov'd the tenſion, 3 
appear'd on the belly after the operations; the reachings and 


vomitings, and the remaining ſymptoms went off; the wound 


digeſted well, and the patient continued in a mending way. 
It has been already obſerv'd, that this old woman was very 
much afflicted with an aſthma: She had at times violent fits of 


it; and the 14th day from the operation ſhe had one, with a 


total ſtoppage of the diſcharge fcom her lungs, which choak'd 
her on the 19th day. . . 1 
This caſe confirms Mr. Amyand in what he has frequently 
obſerved on the like occafion; namely, that as the omentum 18 
the principal obſtacle to the reduction of the guts in ruptures; 
0 it is the occaſion of the greateſt accidents that attend that 
evil, It wraps up and encloſes the prolapſed gut, like a net 
whole faſten'd end within the belly ſtrangulates the part detain'd 
in the rupture without the abdominal apertures, where it is 
confized ; and is productive of ſuch folds in it, and preſſures 
of the gut wrapt up therein, as is oftener the cauſe of a ſtran- 


gulation and miſerere mei than the tendinous ſlits of the extet- 


nah oblique mulcles in the inguinal rupture, or tendinous open: 
ing in the navel - which upon theſe 1s ſeldom fund ene 
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ing Nad can never contract ſo ſuddenly, as to obſtruct the return of 
the, Wie gut into the abdomen, when the omentum is wanting: Agree- 
he ble to which, it is rare to fiad any ſtrangulated rupture that is 
vas bot attended by it. „ | 
a» The fatty ſubſtance of the omentum ſubjects it to inflamma- 
as ons, ſuppurations and putrefactions, that contaminate the reigh- I 
Pboriag parts. It wants that elaſtic ſpr ingineſs the guts have, | | | 
os Wybich favour the reduction in ruptures. It frequently ſtays be- 
ar bind when the guts are reduced, and therefore bars the patient 
u- Writ only from the benefit of retentive truſſes he ſtands io need 
e- of for his ſecurity, but it direAs the gut into the rupture where 
blies, the guts being very apt to ſlide down along it; and 
; eden it is fixt in the rupture, it too often pulls and draws into 
h Wit the cæcum and colon it is attach'd to, and even the ſtomach 
o elf, in proportion as the quantity of it in the rupture happens 
„ Jo be more or leſs; and therefore umbilical ruptures are the 
noſt dangerous of any: For, as the omentum lies over the guts, 
g bo it is always preſt in foremoſt, in the ruptures of this part, 1 
> bbich, when large, will likewiſe cauſe an elongation of the 14. 
t bottom of the bladder that way, and a difficulty of urine, in _—_ 
t poportion as the urachus attach'd there is fire:ch'd forwards 
awards the navel. | 
A The pain, attending the prolapſus, ſoon ſwells the veſſels of 
de onentum, and that will fill up the apertures in the abdomi- 
] al maſcles, thro' which the viſcera are fallen out, prevent 
heit return, and bring on an inflammation: If by plentiful 
bleeding the veſſels emptied do not facilitate the return of the 
prts prolapſed, and all the conſequences that are generally ob- 
rv d upon the like occaſion; and if theſe do not operate Joon, ' | 
tis very ſeldom that any thing is got by the application and 4. 
uſe of all the other means preſcribed. | | 1 
lt is, however, certain, that it is very dangerous to depend 
vo long upon them; and that a ſuſpenſion of the ſymproms is 
w ſecurity, whilſt the due courſe of the feces is interrupted. 
The caſe here mentioned may be a warning to others, not to 
lelay too long an operation, whereby the parts are to be re- 
kaſed from confinement; and which oftener would be ſucceſsful, 


If it was not delay'd fo long. 


o 


Ro, os wn 


In the caſe of a rupture with a miſerere mei, ſome deny that 
excrements and clyſters from the Tower guts can aſcend and be 
lcharged thorough the mouth, upon a preſumption, that the 
ſtrangulation which prevents and ſtops the deicent of a thin 
fuld downwards, mult likewiſe pic vent the aſcent, and eſpe- 


448 MEMOIRS of th + 


wa of ſuch ſolid ſubſtances as are ſaid to be diſcharged up" 
wards; and the rather that the valvula coli, and the Yuge of 
valves of the guts mult impede the aſcent : But the fact is true; 
and there js no one converſant in practice but has obſery'd feces 
and oily.clyſters diſcharged upward. — © 
If this be allow'd, it will follow, that in the rupture of the 
uts, there is a paſſage thorough their pipe; and conſequent] 
that 15 ſtrangulation muſt be leſs than it is generally acer. 
tain'd.. F 2 1 5 
The inflammat ion of the guts inverts (but we do not know df 
how) their periſtaltic action, and the diſcharge of the fcces; in 
and that ſo long as that is continued ; Inſomuch that this wil all 
* for ſome days after the reduction of the gut i 
made. er I 55 75 2 
Parts inflamed and in contact will ſoon ſtick and coaleſce to. Ml nar 
gether. Pain is the indicating fign of inflammation ; and an Th 
inflammation is an intumefaction of the veſſels in the parts tf 
inflamed. EN % ons 
If then pain happen to be an attendant of a rupture, wherein Ml | 
the omentum is concerned; and the parts ſo inflamed continue in to 
contact; that is, if the parts prolapſed in a rupture are not f 
ſoon reduced, they will ſwell in the bag, and be knit together; MW ' 
and by filling up the opening, by which they had prolapſed, WM "1 
choak up the paſlage, clog and preyent the returning back, | 
compreſs the guts under the preſſure, and ſtrangulate them more A 
and more, in proportion as their bulk ſhall increaſe ſo long as 
the fluids can flow into the compreſt canals ; in which they at 
laſt ſtagnate, and upon extravaſation ſuppurate; or the mortiſi- F 
cation of the parts compreſt enſues. 5 ; 1 


A Pin taken out of a Child's Bladder ; by Mr. William. Gre- * 
: gory. Phil. Tranſ. No 450. p- 367. : 2 7 


IR. Gregory was call'd to the aſſiſtance of a woman ine 
travail: The fetus preſented in a tranſverſe pofition e 
He ſoon recovered the feet, and in a few moments delivered the 1 
woman. 5 | 2 bg. 

The funiculus umbilicalis was fo ſhort, that it was with dif-. 
ficulty he could make a ligature upon it, in order to make af |: 
ſeparation : He immediately extracted the ſecundine, and mea- 
ſur'd the funiculus, which was little more than four inches long. 
As ſoon as the woman was taken care of, he examin'd the 


child, which he found to be imperfe& in ſeveral parts, there en 
being no anu, nor privities to diſtinguiſh of what ſex it was 1 { 


Wher 


* 
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Where the vulva ſhould be, there was a ſmall perforation (tho 
no appearance of labia) thorough which the urine always paſs d 
away: There was likewiſe a large Hernia umbilicalis, and a 
little lower in the linea alba was a perforation, into Which the 
rectum open d; and that way the excrements paſs d during the - 
time the child lis d, which was almoſt io weeks. - | : 

Several days befure the child died; a gangrene appear'd on 
the hernia, which ſoon paſs'd into the inteſtines, and occaſion'd 
the child's death. The hernia, Mr. Gregory thinks, was oc- 
calion'd by the ſhortneſs of the funiculus, which did not grow 
in length proportionable to the f&rus ; the child was perfect in 
all other parts. | „ mY 

When the child died, Mr. Gregory only inſpected into the 
1«Fum (which he found as above deſcribed) and into the uri- 
nary bladder, which he found very tmall, and no urine in it: 
The child was never obſerv'd to make water in a ſtream whilſt 
it oy which makes him think the /phinGer veſica was im- 

TE - „** | 
* handling the bladder, he found ſomething ſharp point ing 
to his finger; he could not diſcover, what it was till he inip'd 
off the neck of the bladder: He then took out of the bladder 
tough kind of ſubſtance, about the bigneſs of a ſmall fig, in 
which was a pin with the head on, and very black. 


A very extraordinary Calculus taken out of rbe Bladder 
after Death; by the Marquis de Caumont. Phil. 'Trank. 
N* 450. p. 369. | | 
1G. 4. Plate XII. repreſents an uncommon ſtone found in 

the bladder of a man after death, which the Marquis de 
laumont had cauſe engrave in his own preſence, exactly con- 

{rmable to the original. | 
The ableſt phyficians and the beſt anatomiſts he conſulted on 

4 lubject, aſſur' d him hey never ſaw any thing of the kind 
ke it. | | | 25 6 | 
The engraving, tho' very exact, does not come up to this 

ingular work of nature; its ten branches, which ſpread from 

e centre, have ſome retemblance with choſe of certain plants. 
Tt is with him a matter of difficulty to think, that tne 

lem of juxta- poſition, which is employ'd to explain the ſue 

&live growth of common ſtones or. calculi, can nold good on 

1 occaſion: He however, ventures not to advance that vegeta- 

on has any ſhare therein; tbo' the ſhape of the branches f 

be lone, and of the canals or papillæ, which fem deltio'd to 

Vor. 3 . } Cc Rvcy ; 
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convey the nutritious juices, do in ſome meaſure favour this hy- 
„„ IE Yr 

From the account of this ſtone ſkilful lithotomiſts may reap 
ſome advantage for perfecting their operations: For, allowing 
the poſſibility of caleuli of a conformation ſomewhar like this, Ml © 
which they may judge of by knowing the bulk of the ſtone, 
they will underſtand, that in ſuch a caſe, no other method but 
that of the high operation can facilitate the extraction 0 
an extraneous body, whoſe branches cannot fail cauſing conk- 
derable lacerations ; unleſs they found ſome favourable circum 
ſtances; and that the contexture of it were brittle enough ty 
break it before its being extracted. 


h X | wh 
An Account of the above-mentioned Caſe; by AM. SalicnM i 
4 . Phil. Tranſ. No 450. p. 371. e he 
O NE Foſeph Vaſſe, of Le Thor, a ſmall town at a ſhot the 
league's diſtance from Liſſe in the County of Penaifin An 
66 years of age, of a robuſt conſtitution, who uſed . to travel ®?? 
about to fairs and markets in the ſaid County, and dealing i 
corn and cattle, without having ever complain'd of any indiſpe 20t 
fition, began on the 14. of February 1731, to feel in the night 280 
time ſome difficulty of making water, attended with a ſmartin N 
about the glans; which, however, did not hinder him fro 1 
attending his bufineſs as before. | uſe 
On the 28th of March 1732, the ſaid Vaſſe was ſeifed | real 
the night with a true s/churia, which cruelly tormented him, the 
On the 29th in the evening M. Salien was fent for to ſeate long 
him and to draw off the urine ; he accordingly drew fix cu Þ re 
each containing a pint and a quarter: The patient found M, 
mediate eaſe, and continued without pain or fever; fo that e 
thought himſelf entirely cured : But the night following t the 
pains returned; which made him reſolve to come to Liſſe to MI . 
nearer at hand to be founded. He came on the zoth of Marc this 
and had his water drawn off regularly every day, morning 1 W 
evening till the 15th of April following, during all whij laſt 
time the patient ſuffer'd no pains, did not fall away, nor 1 
any ſymptoms of fxckneſs upon him. . and 
On the 5th of April he ſupped with his uſual appeti 


But half en hour after ſupper he was jeiſed with. a violent ſhi 
ing fir, which laſted a full hour; upon which a burning fe. 
enſued, attended with an unquenchable thirſt, with a vic 
head ach and extraordinary reſtleſsneſs. . 6 


— 2 2 „ 


ROYAL Socrery, 461 


* In this condition M. Salien found the patient about 8 in the 
evening, being the hour he uſually. went to ſound him. He 
immediately prepared himſelf to draw off the patient's water, 


eaſe, Till then the catheter had-enter'd without any obſtacle z 
but this time upon puſhing it into the bladder, he felt a ſtone 
which obſtrufted its paſſage. He turned the catheter to the 
left, and hit upon one of the branches of the ſtone, as repre- 
ſented in Fig. 4. Plate XII. 1 , | 
In order to know, whether there was not another ſtone, M. 
Klien drew the catheter a little back, turning it to the right, 
which was done without any difficulty: And having puſh'd it 
in again, he met with another branch of the ſame ſtone, which 
he took for a ſtone different from the former; and concluded 
then that he had found ſeveral ſtones in the patient's bladder: 
And that if the bad ſymptoms, which appear'd, ſhould continue 
any longer, there was no probability of his recovering. 
Accordingly, the hiccough coming upon the patient on the 
oth, and the other ſymptoms not diſcontinuing, he died on the 


The ſtone was taken out four hours after his death. 
The extraordinary figure of this ſtone will be of no great 
uſe in pract ical ſurgery; but it may furniſh matter of much 


reaſoning to philoſophers, to know how .it .could be formed in 


þ regular a ſhape, RS 

M. Salien, for his part, queſtions not but it was ſuſpended in 
the patient's' bladder, where it might be framed by the urine ; 
the dried membranous filaments, which were ſtill perceiva ble 
on the extremities of ſome of the branches, are a new proof of 
this conjecture. The ſtone happening afterwards to looſen itſelf, 
may have occaſioned to the patient all thoſe ſymptoms that at 
laſt befe] him, and afterwards death itlelf, 


long a time; and what had given it fa particular a figure and 


and he ſubmits it to their better judgment. 


Concerning the above-mentioned Stone; by Sir Hans Sloane' 
Phil. Tranſ. N' 450. P. 374. 


fe © | „ 3 | 
FH E above-mentioned ſtone is ſo ſingular, that among 
{ome hundreds of thoſe in Sir Hans Joaneé's poſſeſſion, 


he had not any, that came near i. | 


L112 | „ 


ny. cording to cuſtom, thinking thereby to procure him ſome + 


the bladder; and yet not be troubleſome to the patient for ſo 


This opinion may appear extraordinary, to able lithotomiſts ; 
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Once, it is true, he had under his care a Gentleman between | 
60 and 70 years of age, who had extraordinary difficulties in 


making water, and an inconvenieney even beyond that; namely, 
| that he could not fit in an ordinary chair, without ſuffering ex- 
ceedingly in the region of the peritongu mn. 
With the help of lenient ſoft medicines and waters, the pa. 
tient voided by the arerbra a ſtone, which was flat in the mid 
dle, and ſmooth, but had five points, like the rowel of a fpur: 
The points of the rays were ſharp, but there were no aſperities 
nor cry ſtallizations on their ſurfaces : The ſtone was ſmall, fo 
as after many days to paſs along the urethra: But had it not 
paſſed thro* the neck of the bladder, but remain'd therein, it 
would, in all probability have attracted matter to all the points 
or rays, and increaſed in all dimenſions. b 1 30s, 
It is very common, that when any extraneous ſolid ſubſtance 
gets into the bladder, there is either attracted te it, or there 
2dheres to and ſurrounds it, a tartareous calculous concretion, 
which aſſumes the figure ot the ſaid body now in its centre, as 
1 | ee ST TR e 
There was a ſoldier cut in St. Thomas's Hoſpital, London, 
for the ſtone, which, when extracted, was found to cover a 
muſket· bullet, that had been ſhot into his bladder, where it 
was cover'd by a calculous concretion. iss 


A gentlewoman thinking with a filver bodkin to heut Wick | 


ga a ftone that was engaged in the neck of her bladder, it flipped 
into it, and the calculous matter gather d on the larger end into 


a ſtone of an oblong figure and equal thickneſs, half an inch all 


round the bodkin. | 


A common pin, which by ſome means or other had got into 


the bladder of a young woman, was there coated all over by a 
calculous matter; but having occaſion'd a fiſtulous ulcer in her 
groin, it was diicharged thence with the matter of the fiſtula. 

It is in this manner that bezoars are formed: For, the Dr. has 
the c. mmon ZEaſt- India bezoars, which are roundrth, and have 
in their centres the Jeeds of a fort of acacia, which had at. 
rrafied, or was coated over by that ſubſtance, efteemed a great 
cerdial or alexipharmic; while others are long, and gather'd in 
1,yers or coats upon the ſtalks of vegetables: And he has one 
:rmed round the ſtone of that great plumb, which ces 
pickled from rhence, and call'd ngo. Foo 

As to the afperitjes or prickles on the rays, they are taken 
notice of, fo long ago as the rime of Cornelius Celſus, who 
470. VII. c. 26. calls them calculi fi noſi. - 


It 
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It may ſeem very ſtrange and paradoxical, that the fewer thy 
knobs, aſperities or prickles are on the ſurface'of calculi, the 
more troubleſome they are to the perſons in whoſe bladders the 

lie. or SIG, 5 12% | r dd Rr . 
Dr. Hickes was greatly tormented with the ftone in his 
bladder, eſpecially upon any motion. He would not, on ac- 
count of his age and roy other reaſons, ſubmit to be cut for 
the diſtemper; but ordet'd his executors that he ſhould he 
open d after his death, and the ſtone taken out of his bladder, 
put into a filver box, and given Sir Hans Slane to be placed in 
his collection of ſuch xind of curiofities. What is very parti- 
cular in this ſtone is, that the protuberances and prickles upon 

it were few, and at a diſtance. ke other: Every one of 


them had made a hole in his bladder, like a ſheath or ſocket; 


and when upon motion they were remov'd out of their correſ- 
ponding ſhearb, they hurt the bladder in the ſound parts, and 
When the prickles are thick-ſet, one hinders the other from 
entering ar wounding fo deep; and probably, does not get 
much farther than the mucus which lines the inſide of th 
dadder. e 7 % 96D. of % 11.5 you 
me Oil of Saflafras cryſtallized s, by Mr. Maud. Phil. 
e e "20 Tens Briedo trans cores Js 

AR. Maud obſerv'd the following uncommon phenomenon 
in chemiſtry, namely that ſome eſſential oil of ſaſſafras, 
which had ſtood expos'd to a froſty night in an open veſſel. was 
changed, three parts out of four, into very beautiful tranſparent 
cryſtals, three or four inches in length, half an inch in thickheſs, 
and of an hexagenal h mi. mein ae 
Theſe cryftals ſubſided in water, were jodiſſoluble in it, 
inflammable in the fire, and when expos d thereto melted into 
their priſtine fare; em. mr, ; 
Hence it is evident, that they ſtill retain the natural quali- 
ties of an oil, tho' they appear under a different modification 
of their conſtituent parts. 570-46 902 e,, er 
What ts moſt remarkable herein is a tranſmutation from a fluid 
to a ſolid body, of ſuch a particular figure, and from a yel- 
jowiſh liquor, not unlike Madera wine, to a very pellucid 
body, like ice, congeal'd from the moſt tranſparent water. "I 
This ſeems to afford a new inſtance of cryſtallization, which 
being generally accounted for by the particles of a fluid, os 
thoſe of any other body, ſuſpended by the fluid, brought nearer 
1 SR, | by 


* 
* 


_ +» fGfts the difference of ſolidity and fluidity 5 and likewiſe ſhewy 
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by cold; and at length coming within the ſphere of tach 

others attraction, unite together into an immediate contact. 
This oil being one of the heavieſt oils, and even heavier than 

water, is the more likely thus to unite, as its parts are neater to 

one anether. „„ „ 
This may be a hint to the curious, to diſcover wherein con- 


how much the colour of bodies depends on the mechanical 
ſituation of their parts. e = Bra 
In Phil. Tranſ? Ne 389. and 431 Dr. Neuman gives an ac- 
count of a like cryſtallization from thyme, which he calls can. 
Phora thymi. th 


Ann extraordinary Damp in 4 Well in the Iſle of Wight; by 

Mr. Benjamin Cooke. Phil. Tranſ. N“ 450. p. 379. 

N June 1733, a farmer, in hopes of finding a perpetya] 
1 for of ET water, ſunk a well, whoſe nates He {e- 
ven to the depth of 45 feet (thro' a ſoil, whoſe ſurface was a 
kind of brick earth, mixt with ſand, which in deſcending be- 
came almoſt entirely hard coarſe yellow ſand) which work em- 
ploy'd the labourers about 20 days, without finding the leaſt 
appearance of water. ns 
At the diſtance of about 18 foot from the top, a ſtratum of b 
a mineral mixture, about 9 inches thick, was dug thorough, þ 
without any inconveniency; nor were the workmen in the leaſt 
incommoded in carrying on the work, till about the rzth day 
after, when towards the evening they were much annoy'd with a 
faint ſuffocating heat, (which they compar'd to that coming 
from the mouth of an oven) and which, as they were drawn up, 2 
was moſt remarkably perce ivd, when they came over againſt 

f 
ö 


the mineral ſtratum abovement ioned, to come out in the form of 
a warm ſulphureous Halitus. ng it 16g 
The next morning, a luſty young man attempted to go down 
(hand over hand, as they call it) by means of a ſingle rope 
which was uſed to draw up the earth dug up: But as. ſoon as 
he came over againſt the above-mentioned ſtratum, he became 
incapable of ſuſtaining his own weight, fell down to the but- | 
tom, and died immediate l. Hala 
Another young man, not ſuſpecting the cauſe, had the rope 
nimbly drawn up, and having ſeated himſelf altride a crols 
ſtick, fixt to the rope for that purpoſe, was haſtily let down to 
his friend's aſſiſtance: But when he came to the fame diſtance 
from the top, he was obicery'd to give the rope a 9 
| | : ock; 


4 


ROYAL SOCIETY. 455 


ſhock; and when he came to the bottom, fell down, as the other 
thY had done before him, was ſeized with violent convulfions,. 
which held him more than a quarter of an hour, and then he 


* 


expired. ST ho ati WTes | | 

4 third perſon in hopes of fetching up this ſecond before he 
was quite dead, was tied faſt into a large baſket, and let doo 
more warily : But when he came to the ſame ſtratum, finding 
his breath going (as he expreſs'd it) he cried out, and was drawn 
up again; but remain'd in the open air, for the ſpace of near 
half an hour, pale as dead, panting and ſpeechleſs. 

The dead bodies were, within three hours time, drawn up by 
means of a ſort of tongs,, uſed to fetch things up from the bottom 
of the ſea ; but brought ſuch a diſagreeable ſtench in their 
cloaths with them, as made ſeveral hardy men, who aſſiſted in 
doing of it, vomit. | 

The next day a cat was let down, and at the ſame place 
ſeized with convulfions: But being drawn quickly up again, 
ſoon came to herſelf; which experiment was repeated ſeveral 
times for ſome weeks following; whereby it was found, that 
this deſtructive vapour was ſometimes of a greater, and ſome- 
times leſſer force, and at other times quite gone; fo that the 
cat felt no uneaſineſs: And 2 higkerd candle, which would 
lometimes be immediately extinguiſhed, as ſoon as it ſunk 
iv this deadly ſtratum, would burn clearly at the very 

ttom. 5 

It was very remarkable, that there was a whitiſh fog in the 
well, ſo thick that one could but juſt ſee the dead bodies 
through it. . N 

Water being ſcarce in that place, the well was left open for 
about eigbt months, in hopes the damp might at length entirely 
leave it ; but inſtead of that, it became worſe ; and not confin- 
ing itlelf within its firſt bounds, it overflow'd at the top; where 
when the air was moiſt, it appear'd like a thin white fog; and 
when the air was dry, could be perceiv'd like a warm breath, 
at all time: diffuſing a ſulphureous ſtench (ſomething like that 
which arifes from filings of iron while corroding with vinegar) 
affecting thoſe who came into it with a giddinets, ſhortneſs of 
breath, and propenſity to vomit: So that at laſt the well was 

fill'd up, being troubleſome to the family which liv'd near it. 
The above-mentioned ffratum is continued to the neighbour- 
ing clift; where when heated with the ſummer's ſun, it gives a 
noiſome julphureous ſtench ; and, after moderate rains, is cuvered | 


with 


; 
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with a yellowiſh effioreſcent ſalt, very aſttingent and acid. On 

the ſhore. below are gather'd pprives 0 
By a letter afterwards from Mr. Cooke, he ſays, that the vein 

which was cut through the middle of the well, from whence 

were emitted the fatal effluvia, is a crude ore made up of iron, 


+ 


fulphur, and acid ſalts, mixt with pprazes. 15 
Theſe effluvia were not perceiv d till after the vein had im- 
bib'd the air for ſeveral days. 42 
W h1Ift the air continued dry, theſe effluvia ſubſided, and lay 
in the lower part of the well, which ſeem'd fill'd near to an 
exact level with the ſtrarum from whence they came. 


But when the weather became rainy, the quantity as well 26 


the impetus of the effluvia increaſed io ſuch a degree, as to ap. 


pear in mornings over the top of the well, in the form of a miſt, 


and ga ve great annoyance to thoſe that came within its ſphere 
alien. J 
From hence it is worth obſerving, that the ſame damp, ac- 


cording to the variation of the weather, is ſpecifically heavier or 


lighter than the air. IT 


Concerning Magnets baving more Poles than two; by Mr. 


John Eames. Phil. Tranſl. N“ 450. p. 383. 
HE ſagacious Dr. Halley, in his account of the changes 


of the variation of the magnetical needle, upon the hypo- 


theſis of the earth's being one great magnet having four magne- 
rical poles, tells us, that he had found two difficulties not ealy 
ro ſurmount; the one was, that no magnet he had ever ſeen or 
heard of, had more than two oppoſite poles ; W hereas the earth 
had viſibly four, if not more, Sc. . Ef 

In looking over the copy of the journal-book of the Royal 
Society, Vol. II. Mr. Eames finds the following article. 

Ffuly 20, 1664. Mr. Ball produced ſeveral loadſtones, and 


© among them two zerrella's, one of which ſeem'd to have four 


«* poles, with a circle paſſing between them, of no virtue at all. 
Some of the company ſuggeſted, that it was probable this 
© ftone conſiſted of two ſtones, by nature cememented together 
by a piece that had no magnetical quality in itt 

Qu. Whether this ſtone can be come at, to examine whether 
it be a ſingle or a double ſtone? . 


5 
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An Account of ſams N Experiments; by Dr. De- 
ſſcagoliers. Phil. Trani. N“ 450. p. 314. 
[x 1715, trying ſome Experiments on a very large weak load. 
L ſtone, Dr. Deſaguliers found that it had ſeveral poles: Then 


12 
» 


he tried ſeveral other loadſtones, and often ſound four poles in 
ſach as had been armed, when he took off their armour. 

In large coarſe ſtones he fond ſometimes eight, nine or ten 
poles: This made bim believe all loadftones to have ſeveral 
poles: But when tte tried My Lord Paifley's Toaditones, and 
other very good ones, he then found that homogeneous load- 
ſtones had but two poles ; thoſe that have more being only an 
iggregate of magnetical and other matter, which makes an he- 
terogeneous ſubſtance. Such is the Socieiy's great loadſtone: 


For, it has ſeveral poles. | 


On the 24th of June 1736, the Dr. made the following expe- 


timent; before the Royal Socrery, vp. 0. 
He took a bar of iron, of one fourth of an ineh in diameter 
(which having ſtood for 15 Joy in an erect poſition, had ac- 
quir'd a fixt pole at top: So that the end, which had ſtood 
uppermoſt, attracted the north end of a compaſs needle, and 
the other end the ſouth end of the needle) and having ſuſpended 
it by a ſtring for the ſpace of half a year; it acquir'd a fixt 
fouth pole at that end, as well as it had done at the other in 
1j years time, without diminiſhing the virtue of the other end; 
do that both ends of the rod in any ſituation attracted the north 
ad of the ple . ̃ 6:uUß]U]ßnp 2 5 
That rods of iron untouch'd, or which have not acquir'd a 
magnetic virtue by their fituation, will with their upper en 
(whatever erfd of the bar be held upwards) attract the north end 
ofthe needle ; and the lower end of the bar the ſouth end of the 


needle, is a truth known many years ago, and mentioned in Ne. 


Erown's book of Vulgar errors: i | 

ne farther Magnetical Experiments made befare the Royal 
3 April 21, 173); by ibe Same. Phil. Tranſ. N* 450; 
p. 386. . | | * 1 6-7 HINGE 

II is well known, and has been often found by experience, 
that an iron bar, untouch'd by a loadſtone, will, with 1:8 

upper end, attract the north end of a compals needle, when 

the ſaid bar is held upright; and the ſouth end of the needle 

vith its lower end, when applied to it, ſtill in a perpendicular 


poſition, whatever end of the bar be held upwards; unleſs — 
dat 


4 
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bar has acquir'd a fixt pole by having been long in a vertical 
poſition. But if the bar be brought from à vertical to an hori. 
zontal poſit ion, the needle will return into the ſituation it had 
before, which was in the magnetical meridian, the bar bei 
then at right angles to it. Upon raiſing or ſinking the end of 
the bar which is fartheſt ſrom the needle, the one or the other 
end of the needle will begin to move towards the bar: Such 
a bar has in itſelf no fixt magnetic virtue; but if it had, it muſt 
be heated red-hot, and then cool'd in an horizontal poſition: 
A bar thus prepared is fit to make the following experimentz, 
communicated to the Dr. by M. Du Fay. 55 | 
Fold the bar upright, and give it a blow or two againſt the 
ground with its lower end; and that end will attract the ſouth 
end of the needle, when the bar is held horizontal, and at right 
angles to the magnetic meridian : The other end, held hori. 
zontal.in the ſame manner, will attract the north end of the 
needle, Invert the bar, and its virtue will be loſt by ſtriking 
as many blows with it againſt the ground with the other end: 
Then ſtrike another blow or two; and the end, which attracted 
the north end of the needle, will now attract the ſouth end; and 
ſoa vice ver ſd, the poſition being ſtill horizontal. OY 
If the blow be given againſt the ceiling, or any horizontal 
body, with the upper end of the bar, the ſame virtue will be 
communicated as before. 3 5 „ 
This will likewiſe happen, if the upper or lower end of the 
bar be ſtruck with a hammer or mallet; whether the blow be 


given end-wiſe, or at right angles to the bar: Nay, tho it 


ſhould be given in the middle of the bar, the poſition of the 


bar at receiving the blow being all that is requiſite : For, if 


you gixe the bar only a jerk or ſhake in that vertical poſition, 
it will receive the virtue, as if there were in the iron ſeveral 


threads, or beards, fixt at one end, as M. Du Fay ſuppoſes, 


which the blow or ſhake laid all one way, and which were 
laced the other way by inverting the bar; and then giving it 
a ſhake or blow. | AE LE ONE «a Lv ns 

- N. B. When the bar is placed horizontally, a blow in the 
middle deſtroys its virtue, 1 = 
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An antique Metal Samp in the Duke of Richmond's Col- 
lection, being one of the Inſtances how near the Romans 
had arriv'd to the Art of Printing; with ſome Remarks 


7 B83 
— #4 - 


by Dr. Mortimer. Phil. Tranſ. N* 450, p. 388. FF 


IN CE arts and ſciences, eſpecially ſtatuary and ſculpture, 

were arriv'd at ſo great perfect ion, when the Roman empire 
was in its glory; as the many beautiful ſtatues, the exquiſite 
intaglia's, and fine medals, which time hath handed down to 
us, do ſufficiently evince: It is very ſurpriſing, that they never 
hit on the method of printing books. 8 51 

The dies they made for their coins, and their ſtamping them 
on the metal, was in reality printing on metal ; their ſeals cut 
in cornelians - and agates, and their ſtamping them on dough 
and ſoft wax, was another ſort of printing; and a third ſort 
was the marking their carthen reſſelz while the clay was ſoft 
with the name of the potter, or the owner the veſſel was made 


for. Theſe being of a larger fize were properly call'd fizna ; 


the ſeals cut in ſtone were call'd ſigilla, being a diminutive of 
ſgnum: But the later and more barbarous TLatiniſts have 
formed the diminutive of ſignum into ſignetum; and if a very 
ſmall pocket ſeal, they have call'd it fjgnaculum. Vide Joh. 
Mich. Heinecius de ſigillis. Francof. 1109 fol. p. 16 & ſeg. 

The learned Montfaucon, amongſt his prod _ treaſures of 
antiquities, i his Antiquite expliquee Tom. III. Part 2, ch. r2. 
gives us the figures and deſcriptions of ſeveral of theſe larger 


ſgilla, or ſizna, on which, ſays he, the names were all cut in 


creux, in capital letters; he imagines their uſe to have been to 
mark earthen veſſels, particularly thoſe large earthen jars, 
wherein the Romans uſed to keep their wines. 208 * 


If any of them had occurrd to him with the letrers exciſe, 


erculptæ, protuberant or ſtanding out, as the types in our mo- 
dern way of printing are made, ſo accurate a deſeriber of anti- 
quities could not have paſs d ſuch a one over without taking 
notice of it; and that the rather becauſe of its being a greater 
rarity : Tho' ſeveral lamps of terra cocta are ſtamp d with let. 
ters impreſs'd or hollow, from ſuch protuberant letters as in 
Fig. 5. Plate XII. but the greater number have the letter 
rais'd or ſtanding out. 14) | 1291 e 

The ſaid Fig. repreſents one of that fort of ſtamps, whereon 
the letters are exſculptæ or protuberant; as is likewiſe the edge 
or border round the whole ſtamp. 5 $1828525 164; du 


his 
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This ſtamp is made of the true ancient braſs, and is cover d 
over with a green ſcale or coat, ſuch as is uſually ſeen on an- 
cient me dals. It was found in or near Rome. On the back i; 
faſtened a ring, the bole whereof is 28 of an Eugliſb inch 
one way, and 33 the other way: The plate itſelf js two inches 
long, wanting 2s, and its breadth exattly 42 of an inch: The 
fides are patzllel to one another, and the ends are likewiſe 
parallel to each other.; but they are not upon an exact ſquare 
with the fides, vaiying about one degree and a half from an 
exact rectangle. On the under fide ſtand two lines or rows of 
letters 2; of an inch in height, and well formed Roman capitals. 
The faces of them ſtand up all upon an exact level wich" one 
another, and with the edge or border of the ſtamp ; their pro- 
tuberance or height above the ground is different, the ground 
being cut uneven: For, cloſe to moſt of the letters, the gro 
is cut away only gs; Cloſe to ſome, near 46, and cloſe to the 
// rn TS ON 
IT be firſt: line of the figure contains the following letters 
CICAECILIV, with a ſtop or leaf to fill up the line; in 
the ſecond line H HE R MI A E. SN. which the Dr. judges 
is to be read Caii Fulis Cæcili Hermiæ Signum. © 
Who this Caius Julius Cecile. s was, the Dr. cannot find, 
he being probably a man in a private ſtation; and ſo his name 
bath not been handed down to us in any monuments, but only 
accidentally in this ſtampß. „ 
In Gruter occur two of the name of Hermias, and ſeveral of 
the Cætilii, but none with theſe two names joined together. 
The uſe of this ſtamp ſeems to have been for the ſignature of 
the above-mentioned private man, to ſave him the trouble of 
writing his name, as ſome people have now adays. It was cer- 
tainly uſed on paper or membranes, being firſt dipt into ink, or 
ſome ſort of paint, becauſe of the protuberance of the letters ; 
the hollow letters being fitter for toft ſubſtances, on which. they 
Jeave the imprefſion ſtanding up, and conſequently more legible, 
Another argument, that this ſtamp was not to be uſed on 
any ſoſt ſubſtance into which it might be preis d quite down to 
the ground, is the unevenneſs or roughneſs with which the 
ground is finiſhid; which, was it to have made part of the 
impre ſſion, the workman would have finiſh'd with more accu: 
racy ; but he knowing that the ſurface of the letters was to pet - 
form the whole work requir'd, was only attentive to finiſh them 
with that accurate evenneſs that theſe haue. 


The 
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The learned M. Atarraire, in his Annales rypog apbici Ha- 
ge, 1719 in 4b p. 4, concludes from the beſt —— that our 


modern art of printing was firſt thought of about 1440, a 


copy of the book be mentions hid. p. 13, call'd {peculuns 
noſtr & ſalutis, being pictures of ſtories out of the bible, with 
verſes underneath in Dutch, which the Dr. has ſeen in the 
Hadt houſe at Harlem: Each page was printed from a block of 
wood, like a ſorry wooden cut: So this was the firſt eſſay of 
printing, which hint was taken from engraving, . and 1s what he 
means p. 4. by rypi fit: After which they toon improv'd to 
ed ſeparate types, as we now do, which he terms ahd. rype 
F wit ee 
© This ſtamp is in reality a ſmall frame of fiat types, and 
rints with oͤur modern printers ink, which is only à fart of 
lack paint, as. readily as any ſet of letters, cut in the rude 
manner theſe are, can be expected to perform : The Pr. has, 
therefore, given the tigure of it, as the moſt ancient ſample of 


printing *known of: For, by the. appearance, of the metal it 


rt 


ſeems to be of the upper empire, 


7 


By this ſtamp it appears, that the very eſſence of printing 
was known to the Romans; and they had nothing to do but to 
have made a ſtamp with lines three or four times as long, and 
containing twenty inſtead of two lines, to have formed aframe of 
types, that would have printed a whole page, as well as Coſtorts 
wooden blocks, which he uſed in printing the ſpeculum ſalutiæ 
In the firſt volume of a collection of ſeveral pieces of Mr. John 
Toland, printed London 1726, 8v0. p. 297. is a ſmall tract of 
his, int itul'd Conjectura veroſimilis de prima typographiæ 
invention, which is founded upon the — in 
Cicero cap. 20. lib. ii. de natura dearum; where Balbus the 
ſtoic uſes the following words in an argument againſt Velleius 


an Epicureauann. 1 
Hic ego non miret eſſe aliquem, qui ſibi perfuadeat, cor- 
pora quædam ſolida atque individua vi & gravitate ferri; 
mundumque effici ornatiſſimum & pulcherrĩimum, ex eorum 
concurſione fortuita? Hoc qui ex iſtimet ſieri potuiſſe, non in- 
tell igo cur non idem putet, ſi innumerabiles untus & viginti 
' former literarum (vel aureæ vel quales libet) aliquo conjician- 
tur; poſſe ex his in terram excuſfis annales Ennii, ut de inceps 
egi poſſint, effici 3 quod neſcio anne in uno quidem verſu 
paſſit tantum valere fortuna.” © 

He conjectures that this very paſſage gave the firſt hint to 
he inventors of printing about the year 14453 becauſe they 

1E CüͤĩÜ71ũ ᷑/ͥUũC. 
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retain'd even Cicero's name for their types, calling them form- 
literarum, and made them of metal, as he ſays, auree vn 
guales libet. Moreover in cap. 10. lib. III. de Divination, 
Ci ero hath the very phraſe imprimere literas. N 


Brands for marking cattle were in uſe in Virgil's time, Georg, 
lib. III. ver. 158, where he ſays, 


Continuoquie notas, & nomina gentis inurunt. 


Procopius in his Hiſt. Arcana ſays, that the Emperor Juſt. 
nus, not being able to write his name, had a thin ſmooth piece 
of board, thro' which were cut holes in form of the four letters 
repreſented in Fig. 6. Plate XII. which, laid on the paper, 
ſerv'd to direct the point of his pen, which being dipt in red 
ink, and put in his hand, it was directed by another, 
Poſſibly this may likewiſe have given the hint to the firſt of 
our card- makers, who paint their cards in the ſame manner, by 
plates of pewter or copper, or only paſt- boards, with flits in 
them in form of the figures that are to be painted on the cards, 


An Occultation of Mercury by Venus May 19, 1537 at the 
Royal Obſervatory az Greenwich ; by Dy. Bevis. Phil, 
TPranſ. No 450, p. 394 Tranflated from the Latin. 
App. Time p. m. | | 
1 37 3 The preceding limb of Venus paſſes the meridian, 
the centre being 25 46' 35! diſtant from the 
vertex, "ARES | 
But the Dr. did not at all fee Mercury in the 
„ . ED 
„ 4 9 The centre of Mercury preceded the preceding 
= limb of Venus 12” of time. | 
6 20 The obſervation repeated, when the centre pte. 
ceded the ſame time as before. 
28 o Mercury running along the parallel thread of the 
; micrometer, the ſouthern” cuſp of Venus was cut 
by the ſaid thread (Fig. 7. Plate XII.) whence 
the Dr. gather'd that Venus would cover Mer- 
cury or at leaſt juſt touch him: He, therefore, 
' _  remov'd the. micrometer, the better to obſerve 
the approaching contact with a teleſcope of 24 


Appl 


l 


Ap 


OA 
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9 43 4 Mercury is but the tenth or twelfth part of Ve- 
nuss diameter diftant from her: Afterwards 
clouds intercepted the view. _ 
51 10 Venus ſhone out again very bright; and Mercury 
was entirely hid under her: Now clouds again 
cover Venus, and intercept. the view of fo un- 
coming. TO: 
May 18. P. -M. 12 1 
The meridian diſtance of the ſan from the vertex 
. cen ente eke ee 
1 31 53 The preceeding limb of Venus paſſes the meri- 
dian. The centre diſtant from the - vertex 
0 i ” | LI 
. | ; 
The Dr. could neither this day ſee Mercury cul- 
minate, tho the ſky was very ſerene. 
N. B. The diſtances from the vertex are not free 
from refractions. „ 


A new azimuth Compaſs for finding the Variation of the 
Compaſs-needle, ar Sea, with greater eaſe and exattneſs 


than by any hitherto contriv'd for that purpoſe ; by Capt. 


_ Chriſtopher Middleton. Phil. Tranſ. Ne 450. p. 395- 
O diſcover the declination of the magnetic needle, or va- 
riation of the compaſs at ſea, with ſome tolerable degree 
of certainty and exactneſs, is a thing of great uſe and impot- 
tance in navigation. „„ 1 
The inſtruments and methods hitherto made uſe of for this 
purpoſe (as might eaſily be demonſtrated) are ſubject to ſeveral 
inconvenioncies, errors and defects: To remedy which, this, 
new azimuth compaſs was contriv'd, and has by experience been 
found effectual. It would be needleſs to give a deſcription of 
the inſtrument, the Capt. therefore, only ſhews the manner of 
uſing it, which is, as follows. 2s | 


1. The inſtrument muſt be rectified, or fitted for obſervation, 


by turning it about till the 4 cardinal points, that are ſuſpended 
upon the centre-pin, agree with the 4 cardinal points on the 
chart, at the bottom of the box: Then will the needle, that 
ſhews the magnetic meridian, ſtand at no degrees; and the eaſt 
and welt points at go degrees, on the graduated 1 

| | 5 5 | the 
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the box: And in this ſituat ion it muſt be kept, as near as maß 
be, during the whole time of the obſer vation. 

2. Let the index of the quadrant be placed to that degtee of 
the arch, on the rim of che box, which the obſerver judges to 
be nearly equal to the height of the ſun, or ſtar, whoſe azimuth 
8 ought For, by this means the object will be more readily 

und. | EN - 

3. Turn the quadrant round towards the ſun or ſtar; till it 
appear upon the vertical hair within the teleſcope, to an eye 
looking thorough the ſmall hole or fight ; and then ſlide the in. 
dex a little upwards or downwards on. the arch, till the obje& 
be brought by this means to coincide or touch the vitible ho- 
rizon. 7 c 4. 

Laſtly, the degrees and minutes then markt by the index 
upon the arch of the quadrant, will ſhew the altitude of the 
obj, which will always. be the ſame, whether the inſtrument 
is in motion or at reſt ; at the ſame time the degree cut by the 
index on the horizontal rim or circumference of the compaſs 
box, will give the magnetical azimuth of the ſur or ſtar. 

N. 3B. All this may be performed by one perſon : Whereas 
the old compaſs requires ſeveral to manage it; which likewiſe 
makes it ſubject to ſeveral confiderable errurs. + | 

How the variation of the needle is found by means of mag- 
netical azimuth and altitude thus obtatn'd, is taught in every 
treatiſe of navigation: But as the reſolution of this probl m 15 
ſomewhat troubleſome, and requires ſuch a knowledge of the 
doctrine of the ſphere, as every feaman has not attain'd, the 
Capt. here exhibits an eaſy method of diſcovering the variation 
of the compaſs without any manner of calculation. 5 
1. Let the magnetic azimuth of the ſun (or any ſtar, when it 
is near the prime vertical, and conſiderably elevated above the 
horizon) be found according to the directions already given, be. 


* 


fore it arrive at the meridian ; and note well the altitude, or let 


the index remain fixt at the ſame point on the ar en. 
2. Find the magnetic azimuth of the ſun or ſtar in like man- 
ner as before, when it is exactly at the ſame degree of altitude, 
after it has paſs d the metidian: And 5 
3. If theſe two magnetical azimuths are equal, the needle hat 
ho variation; if unequal, add them together, and half the 
fam will be the true azimuth ; or ſubſtra& the leſs from the 
reater, and half the difference will be the variation ph ugh 
The crcurblidnce of the obſervation will the more readily dif- 
cover, whether the declination is caftercly or weſterly. 


N. B. 


* — , oen—_— 3 \ 
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ay . B. Tho' it would be very commendable in ſuch as ule 
dhe ſea, to learn the names of moſt of the principal fix'd ſtars; 
of yet even that knowledge is not neceſſary in the uſe of this in- 
ſtrument: Nor is it needful in this caſe to know exactly the la- 
h titude of the place of obſervation, provided the difference of 
] latitude between the obſervations be not very great. It is ſuffi- 
/ cient that care be taken to obſerve the ſame * before it comes 
to the meridian, and aſter it has paſs d it: And for the ſake of 
ye greater exactneſs, the above caution ſhould be regarded, to wit, 
that the ſtar be at ſome conſiderable height above the horizon, 
& and likewiſe near the prime vertical. _— 


De Number of People in Holland and Weſt-Friefland, as alſo 
| in Harlem, Gouda and the Hague, drawn from the Bills 
* of Births, Burials, or Marriages in thoſe Places; by 
Ic M. Kerſſeboom. Phil. Tranſ. Ne 450. p. 491. © 


* VE RM body knows to what uſeful purpoſes the bills of 

$o births and burials at the City of PBre/au, the Capital of 

Silefis, have been applied by Dr. Halley; as allo what cu- 

is © rious obſervations both moral, phyfical and political have been 

ſe made by Sir William Perry upon the ſame argument, ſeveral = 
years before and by Dr. Arbuthnot and others ſince. M. Ker/- 

. /eboom bath not only conſulted them, but acquainted himſelf 

y I yore particularly with Mr. King's obſervations in Davenant's ö 

is eſſays, Sc. in order to render himſelf more capable of making {| 

c 

e 

o 


a juft eſtimate in this matter. 

He begins with the number of inhabitants in the two pro- 
vinces of Holland and Weſt-Frie/land ; theſe he makes at thx 
time, viz. in 1738, to amount in all to 980, ooo, and preſents 

t MW the reader with the following table of the particulars. 

: It exhibits the number of people of all ages, living at the 
{ MW ſame time, from the birth to extreme old age; which becauſe it | 

r ſhews the chances of mortality within the ages mention'd, he | 


calls the table of contingency of life and death. 


The table of contingency 


Of above 90 years of age there are 8 $00 
"| 120 1 86 | 74 -; 8ab00 ˖ 
85 81 6, 300 
4 176 ; . T3000 Mt 
75 71 205300 c 
70 66 17,30 7 

65 | 61 l 1 5 34, 308 
60 to 56 Zinclufive 440,80 
355 51 | | : 47,000 
30. 46 OE. 53,000 
859 48 7800 
35 | | 31 = 67,600 
„ | $8,400 


ie tots Ss OI 


O 26 f 4300 
20 837400 

150 © 87, 200 

10 | w | 5 91, 800 

5 to birth 131, 800 

4 Sum under 27 years of age 488, 300 

| 491, 500 

5 FE | | 488,500 
Sum of all the inhabitants So, oco 


This table is founded r three principles, biz. cortect 
obſervations upon the tables of aſſignable annuities in Hol- 

Jand, which have been kept there upwards of 125 years; 
wherein the ages of the perſons dying are truly enter'd: 

VU pon a ſuppoſition that there are yearly born in the two pro- 
vinces 28.000 living children; and laſtly, that the entire 
number of inhabitants in any country is to the number of the bor 

births as 35 to 1. | | | 
This table was ſent ſome time after its compoſure to Pro- tin 
feflor & Graveſande to know his arms e as well concerning eat 
its juſtneſs, as its fitneſs to aſcertain the value of annuities on ye; 

lives; and it met with his approbation, Y 

rc 
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From this table it appears 


— — 


1. That about half the number of people in the two pro- 
vinces are above 27 years of age, and conſequently that near 
the other half are under that age. 5 e 

2. Then by following what hath been obſery'd for more 
man 100 years in England, and particularly in London, out 
of 35 children born, 18 of them are boys, and 17 girls, the 
people in theſe two provinces will conſiſt o en 

504,000 Males. 

476,000 Females. 


980,000 


He farther remarks, that it We from the aſſignable 
annuities for lives mentioned be ore, the females have in 
all accidents of age liv'd about three or four years longer than 
the ſame number of males; which he looks upon to be ap- 
pointed as a compenſation for the continual exceſs there is + 
in the birth of the males above that of the females. | 


Having confidered the quantity, he then comes to take 
notice of the quality of theſe 980, ooo inhabitants, and ſays 
he ſees no reaſon to differ from the proportion of Mr. Kin 
in Davenant's eflays, who with a great deal of pains an . 
judgment hath divided the people of England in the follow- 
ing manner. | 


% 


The proportion for every 100,000 inhabitants is 


Married men and women 34,500 
Widowers 1,500 | 
Unmarried young men andchildren 45,000 
Servants TT. | 10, 500 | | 
Travellers, ſtrangere, G G0. 4,000 LE i 
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96 wo 


100,000 


a 


c 


If this proportion be admitted, then the number of each ] 
fort in Holland and Weſt-Friefland will be as underneath. | 
M. Ker ſſeboom adds that the ſaid provinces can raiſe at this 
time 220,000 able bodied men, deducting one tenth for dif- 
eaſes and other infirmities: But then he admits perſons at 16 
years of age; whereas Dr. Halley admits none till 18; per- 
N #& n lons 
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ſons under that age being generally too weak to bear the 
fatigues of war, and the weight of arms. 
He then proceeds to rectify the miſtakes of the learned 
Tac Vofſius, who makes but 550,000 in Holland, Weſt-Prisf. 
land, &c. Diſallows Sir William Petty's account of the num- 
ber of people in London; becauſe he makes them alone 
equal tothe inhabitants of Holland and Weſt-Frieſſand together. 
He cloſes the whole with a table of the preſent value of 
annuities upon lives, in proportion to the ordinary or common 
bonds, charged upon theſe provinces, and ſubject to the ex- 
traordinary taxes rais'd at this time, vis: 1938. Os 
Hereto is annex d the degrees of mortality or fatality ſaid 
to be in the Hague and Haagambagr, as alſo the numbers 
and conditions of the inhabitants of Amſterdam, Har len, 
Gouda, and the Hague, not omitting London at this preſent tine, 
The two provinces of 4m/ter-| Har- 1 
Holland & Weſt- Frie/. = lem. . waa 


Married eng... 86 156 174201 6900] 148501241800 


Widowers 147000 4218 76⁰ 300 720 13100 
Widows 441000 13858 22800 900 2380 45700 
| FT 
Unmar. youth | "+ 
and children. Jaa 93990 22700 * 161 901215700 
Servants 102 900 28318 5500] 2100} 4870 $5600 
Travel | 1 . 
ſtrangers. ge. © 39300 144600 2040 800 2490 52300 
otal  9$80000[241000| 50500| 20000| 41 500[653600 


The fatality of the quarters. Dead. 


Spring to ſummer 307 

Summer to the autumnal TP 
equinox ; | 

Autumn to winter 287 


Winter toſpring 286 


# 
* 
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he The fatality of the months 31 years, = with another. 
„ . | ad. 5 

ed wo January 102 

6 February 88 

m- LE Aar ch BE. NE 95 

one 5 April © 3 

er. May 112 

of Fune 100 

jon July ; 92 

ex- f Auguſt - 95 

| Septembe 99 

aid October | 93 

ers Ty November | | 95 

elm, December 99 

me. . 

. Hence it appears that March is leſs fatal at the Hague and 


Haagambagt than April; and April than May and June; 


an that May is the moſt fatal month of all; that the remaining 
months are nearly equal. i 
It appears farther, that three parts or ſeaſons of the year 
00 
are very nearly equal; but that the other quarter or ſeaſon, 
beginning at the vernal equinox, is more fatal than any of 
[00 the reſt by one fifteenth part. 8 nt: „ 
+ Table of annuitics for life. 
00 Let the annuity be 100 guilders a year, upon a life under 
a year old, | 
co Guild, Guild. Stiv - 
Its preſent value is 1667 that is 6 op. cent. 
Upon a life of 5 years tc 1 incluſive 1869 $217; | 
" 10; ᷑ M © 78 
13 11 1770 SIS --- 
0 | '20 BG 1667 6 © 
— 8 25 21 1587 6 6 
00 30 26 1 6 12 
. 1429 7% 9 
A 1334 7 10 
45 41 1212 3 
50 46 5 92 
55 os | 271 10 6 
69 : 56 840 11 8 
65 „ 709 14 2 
78 66 570 17 11 


Queſtion. Let it be defired to know the preſent value of 
any annuity for life, for inſtance, of go guilders a year, which 


; » a granted in the year 1703, upon a life then of three years 
WE | | FER 


old: Hence the number between 40 and 36 gives 1334 for 


the preſent value of an annuity of 100 guilders: Hence 
234X 90 3 * | a 
2 _ . 2 = 1200 guilders is the preſent value of the annuity 


for that life. 
As to that part which treats of the number of inhabitants 
of London Mr. Maitland makes the following remarks, 


M. Ker ſſeboom aſſerts that the city of Paris in 1684, and F 
at the cloſe of the laſt century, contain'd more inhabitants 


than the city of London. 


And to prove that Paris contains a greater number of inha- 


 . Fs 


bitants than London, he has had recourſe to the accounts of 


chriſtenings annually publiſh'd in both cities, without giving 
himſelf the trouble to enquire into the nature of thoſe bis 
authorities; which if he had done, he would ſoon have dif- 
cover'd, that the former is a perfect account; while the 
latter is, perhaps, the moſt defective of oy extant: For, the 
chriſtenings therein mentioned are only thoſe at which the 
pariſh clerks are preſent; which Mr: Maitland is of opinion 


cannot amount to near two thirds of the whole, as he endea- 


vours to make appear. SSD 
The burials in the annex'd table, by ſome typographical 
errors in Mr. Maitland's Political Account of bis Hiſtory of 
London p. 535, from which it is taken, being increafed 491 
above the real number in Graunt's account, Nat. and Polit. 


Obſerv. 3d edit. Lond. the ſum total whereot amounting to 


903 50, muſt be reduced to 89859: And as in the annex'd 
term of years, there appears to have died of the plague 174! 
Maitlard's Hiſt. Lond. p. 535. three and a half of which, Mr. 
Maitland compates would have died of common diſtempers, 
out of each hundred; which amounting to about 61, the ſame 
deducted from $9859, the real number of the burials, the 
ſum will be reduced to 89798, which taken from 90883, the 
total of the chriſtenings, the remaining ſum will be 1085, 


| which divided by ten, the medium thereof will be 108+. 
A de- 


} 


yearly in favour of the chriſtenings. 


. Anſwer. The life now in 1738 is between 37 and 38 years 


A de 


.  , RoYal Sur  _ 
A decenary account of the chriſtenings and burials of Zondon, 
nin the following years. 5 


477 


Tea. jChiiſten'd. | Buticd Buried | Totals 
„ wo Hs 
1626 | 6701| ' 7400| 134] 7534 
1627 8408 7713] a 7717 
1628 | 8564] 7540] 3l 7743 
1629 9901 8771] of 8771 
1630 | 9315] 9228/1317 10545 
1631 | 8524] 8288] 274] 8562 
1632 | 9584] 9527] 8 9535 
1633 } 9997] 8392 of 8392 
1634 | 9855] 10899 1 10900 
1635 | 10034} 10651] _ of 1065r - 
To. Sen. | 90883] 8860911741] 90350 


This difference in favour of the chtiſtenings is owing to the 
citizens of that tie being almoſt of the ſame perſuaſion : But 
the civil war breaking out ſoon after, the people ſeparated 
into a variety of ſects, ſubverted the Church of Exgland, and 
aſſuming the civil power, eftabliſh'd a new Church Govern- 
ment, But the members of the aboliſh'd Church continuing 
to baptize among themſelves (without reporting their chriſten- 
ings to the new appointed members of the company of pariſh- 
clerks) occafioned a very great defect in the account of chriſ- 
tenings, annually publiſh'd by the ſaid pariſh-clerks. 77S 

From this epochs is to be dated the exceſs of the burials in 
the bills of mortality over the chriſtenings of London. And 
tho' the Church of England was ſoon after re-eſtabliſh'd, yet 
the numerous diſſenters of all denominations, preſevering in 
their ſeparation, continued to baptize within themſelves, 
W without ſending in accounts of their chriſtenings to the reſtor'd 
members of the company of pariſh-clerks : And the ſchiſm ſtill 
continuing, the accounts of the chriſtenings and burials of this 
city, remain upon the ancient foot of diviſion and imperfection. 

Add to this, that not only all the foreign Churches in Zon- 
don chriſten within themſelves, but likewiſe ſeveral churches 
and chappels of the Church of England, that do not ſend in 
their accounts to the company of pariſh-clerks; which, roge- 
ther with thoſe of the diſſenters and foreigners of all denomi- 
nations, amount to no leſs a number than one hundred and 
eighty one congregations, whoſe accounts of chriſtenings are 

| | not- 
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not publiſhed. By which it plainly appears, that the vaſt Ml h 
Me between The cheſſtenings and . of this city, is W 0. 
not owing, as M. Ker ſſeboom vainly imagines, to the refidence MI «cc 
of the court, convention of r and great reſort of peo. tent 
ple 8 all parts, but in fact to the great defect above men- tha 
tionec. 98 . os | 
However, from the aforeſaid very defective account of the 
'chriſtenings of this city, M. Xer/ſeboom has calculated the num. Ml i 
ber of its inhabitants by a medium of the chriſtenings in the 
| years 1684 and 1685; whereby he makes the number at that 
time amount to five hundred thouſand three hundred and fortie 
four: But as this number is only taken from a medium of two 
' years, he imagines it too great; therefore to reduce th {ame to 
the number of four hundred and fixty nine thouſand 4 hun- 
dred, by a medium of twenty years, he has unwarrantably 
precluded the ſum of fourteen thouſand ſeven hundred and two, 
the number of chriſtenings in the year 1684, to make room for 
the ſum of eleven thouſand eight hundred and fifty one, the 
| number of chriſtenings in the year 1674; whereby the number 
\ of inhabitants in London, is very much leflened,  _ 
And as a farther inſtance of M. Ker feb um's partiality in 
favour of the city of Paris, he has calculated the number of its 
- Johabitints (without mentioning the uncertainty of a calcula- 
tion, founded on a ſhort ſpace of time, as he has done in the 
caſe of London.] at a medium of the chriſtenings for the years 
1670, 1671 and 1672; whereby, he makes them at that time 
4 amount to fix hundred and ten thouſand three hundred; adding, 
the number muſt have been greater at the end of the laſt cen- 
tury ; as by his extravagant manner of calculation it ſhould be 
at preſent. 3 55 „ 
Bat as it appears by the above ſpecified ten years account, 
that the chriſtenings of London greatly exceed the burials of that 
time. Mr. Maitland thinks it will not be denied, that they 
exceed the ſame at preſent ; eſpecially if we contider, that the 
number of chriftenings in Paris, at a medium of nine years 
(preceding that of 1757) exceeding that of the burials ninety 
eight yearly ; notwithſtanding that city not only abounds with a 
valt number of religious of both ſexes, who are ſworn to celibicy, 
but likewiſe many thouſand ſtudents belonging to the univerſity, 
who lead a ſingle life: Whereas in London there ate no ſuch 
perſons to. pre vent the increaſe of its inhabitants. > So 
And as in Mr, Maitland's political account of Landen p. 530. 
and 548. it appears, that at a medium of nine years, there are 
annually buried in London 29542, and in Paris only Ok 
| | , EE | -= 


> 


4 1 p 
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WH which is:11738 in favour of the former. So muſt the births in 
London at preſent (according to the above-ſpecified ten years 
account, the reaſons aforeſaid, and the Paris account of chriſ- 
tenings) yearly exceed thoſe of Paris 12329; whereby is ſhewn, 
that the inhabitants of London exceed thoſe of Paris above 
three fifths in number. 3 | : 
What M. Ker ſeboom's partiality in favour of the cityof Paris 
is owing to, Mr. Maitland does not know, unleſs it be out of 
ique to Sir William Petty (with whom he ſeems not well 
leas d) for ſaying, that the city of London conta ind as many 
inhabitants as the province of Holland and Weſt-Frie/land : 
Which Mr. Maitland thinks will be no difficult matter to make 
appear, by allowing M. Ker ſſeboom 's ſuppos d number of 2 8000 
children to be annually born in the ſaid province: Whereas ac- 
cording to the above · ſpecified ten years account, and the Pari; 
proportion of births, there muſt be annually born in London 
thirty one thouſand and eight children. 

Therefore as this number, according to Mr. Maitland's calcu- 
lation Hiſt. Lond. p. 541, is the produce of 72 5903, the pre- 
ſent number of the inhabitants of London, fo muſt 28000, the 
number of children ſuppos'd to be born yearly in the province of 
Holland and Weſt- Frie//and; be the produce of 655485, the 

reſent number of the inhabitants of the ſaid province. Notwith- 
— M. Ker ſſeboom by his exceſſive and unprecedented reck- 
oning of the births at a thirty fifth part of the people, has calcu- 
lared them at 980000. Whereas by the ingenious and learned 
Dr. Halley's method of calculation (which is ſo highly approved 14 
of by M. n that he ſeeminghy would be thought to 11 
make it the ſtandard of his calculations) the inhabitants of the , 
province of Holland and Weſt- Frie/land do not amount to. twenty 
nine times the number of the births; which gives room to ſuſ- 
peR, that M. Ker ſſeboom has introduced this unheard of excels, 
to increaſe the number of people in the ſaid province of Holland 
and Weſt-Frieſſand. DOE 
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